4 


|. stone's, Automatic Instruments (duplex). Polarised and Translating Maps and all kinds of and. 


vi. 


AND 


LONDON: HAUGHTON & COMPANY, 10, PATERNOSTER ROW, E.C. 


New York: D. Van Nostranp, 24, Marray Streetand 27, Warren Street. Paris: M. Breever, 39, Quai de 
l'Horloge ; Madame Veuve J. BovvEAU, Librairie Etrañgère, 22, Rue de la Banque. | 
Bertin: À, ASHER & Co. 5, Unter den Linden, 


Contracts entered for supplying the ana Railway with all. kins 0€ 
| | tablishment ae 


NEWALI’S PATENT LIGHTNING CONDUCTORS. 


erience, accumulated since the time of Benjamin Franklin, proves conclusively that.a Conductor made 
pra be of adequate size, is the best of all appliances for the protection of every deseription.of Butiding fromthe 
destructive effects-of Lightning. | 


WEWALL & CO. PATENT COPPER-ROPE LIGH=NING. CONDUCTOR, 


As applied to all kinds of Buildings apd Shipping ut all parts. of the world with ytvarying success; 79 the 


môét reliable, most effective, and cheapest conductor offered to the public, 
It is simple in its application, no tasulators being required ; and it costs only ONE SHILLING per foot for the standard 


sizé, which is safe in apy storm, 


SOLE PATENTEES. OF UNTWISTED. WIRE ROPE. 


Manufyoturers of Iron and Steel Ropes for Colliery and Railway RE Rigging 
Ropes, Guide Ropes, &c. 
Gut AND SILVER Corp FOR HANGING PICTURES. IRON, STEEL, AND COPPER CORD FOR CLOCK AND SASH Lines, &C, 


R. S. NEWALL & Co., LONDON, 130, STRAND, W.C. 


LIVERPOOL, 36, Waterloo Road ; GLASGOW, 68; Andérston Quay ; MANUF ACTORF, 
| Gateshead-on-Tyne. 


“BRITISH TELEGRAPH MANUFACTORY UNITED). 


C.. Wheatstone’s Patents). 
“Offices and Works—374, EUSTON ROAD, LONDON, N.W. 


‘TELEGRAPH ENGINEERS AND CONTRACTORS. 


WHEATSTONE’ SABC and Roman Type Printer for use same. Electric 
Clocks.” Magneto Electric Counters; Exploders, and Belt Pulls for Public ‘Buildings, Mines, &c. . Wheat- 


Telegraph Instruments. . 


PRIVATE TELEGRAPH WIRES. ERECTED AND. MAINTAINED, - 


Manufacturers “of. Magneto Electric Light and Plating Machines. 
LIGHTNING CONDUCTORS fixed to Public Buildings, Chimney Shafte, 


+-2. and Apparatus for the and Testing Lines. Estimates. 


and. Wing RoPes.of every désciipuion ; Lines, 
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RUPTURE Raye Letters Patent. 


MOG-MAIN-LEVER TRUSS 
COMPANY, LiMiTED: 
WHiITE’s WMOC_MAIN LEVER TRUSS 


Is allowed by upwards of five hundred 
Medical Men to be the most effective invention in the 
curative treatment of HERNIA. The use of a steel 
apring, so hurtful in its effect, ts here avoided, a soft 
bondage being wort rouné the body, while the 
| uisite testing power is supplied by the MOC- 

|A MAIN PAD es | PATENT LEVER, fitting with so 
'Y such Gace and closeness that it cannot be detected, 
and may be worn during sleep. A descriptive Cir- 
cular may be had, and the Truss (which cannot fail to 
fx). forwarded by post, on the circumference of the 
body, two inches alow the hips, being sent to the 


Manufacturer, 
Mh. JOHN WHITH, 


228, PICCADILLY, W. 


Price of ile: Truss, 166, 968 6d., 31s. 6d., postage 
free: Double Truss, 315. 6d., 425, and ss. 6d., postage free, An 
Unibilical Truss, 42s. and 52s. 6d., postage free. 

MORE Grders to be made payable to Joun Wurte, Post- 
office, Piccadilly. 


NEW PATENT 


PLASTIC STOCKINGS, KNEE-CAPS, &c. 


Kar Varicôse Veins, and all cases of Weakness and Swelling of 
the Legs» Sprains, &c. They are porous, Tighe in téxturs, and 
iuexpensive, and are drawnon like an ordinary stocking. Price 
_ fon 73. 6d., to 16s. €ach, postage free. 


CHEST EXPANDING BRACES, FOR 
BOTH SEXES. 


Hie Gentlemen they act as a substitute for the ordinary braces. 
Per Children they are invaluable, they prevent stooping and 
serve the Symmetry of the Chest. 
for Children’: 5/6, 7/6; and 10/6. Adults, 14/6 and 21/- each. 
JOHN WHITE, Mantfacturer, 228, Piccadilly, London. | 


THE BIRKBECK BUILDING SOCIETY'S ANNUAL 
RECEIPTS EXCEAD FOUR MILLIONS. 


HOW TO PURCHASE A HOUSE FOR TWO 
GUINEAS. PER MONTH, 
With Iininediate Possession and no Rent to pay.-— poly 


OMes of the Binkpeck BUILDING SOCIETY, 29 & 30, 

Buildings, Coancery Lane. 

HOW: TO PURCHASE A PLOT OF BAND FOR 
, FIVE SHILLINGS PER MONTH, 

With Immediate PGsvession, cither for Building or Gardening pur- 


Apply at the Office of the Breteicx Freznozp Lanp 
ae sea do and 30, Southampton Buildings, Chancery Lane. 


HOW TO INVEST YOUR MONEY WITH 
SAFETY, 


ly at the Office of the Bireteck Bank, 29 & 30, Southampton 

Buildings, Chancery Late, Deposits received at varying rates of 
interest for stated periods, or repayable on demand. 

"Current. Accounts opened with Persons properly introduced, and 

{nferest allowed off the minimum monthly balances. English and 

“es Foreign Stocks and Shares purchased and sold, and Advances made 


thereon. . : | 
ie Office tients Bic 10 to 4; except on Saturdays, when the Bank 
On Mondays the Bank is open until .¢ o'clock 
‘A Pamphlet, with full partichlers, may be had on application, :: 
54, :'FRANOIS RAVENSOROFT, Manager, 
PUBLISHED, 


1 
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Wiholesule Chemical; Glectsical, and Séentifie Pepot, 
191; Walworth Rond, London, 6.2. 
EL ARAURST'& Co:. 


Supply every description of Batteries complete. 
Porotis Cells, Carbons, Zines; and Fittings at trade 
prices. \Galvanic, Photographie, and Chemical Ap- 
parätus, Bells, &c., &c., on advantageous. 
terme. Those having second-hand apparatus for 
disposal should communicate with Messrs. Akburst 
& ©6. who will undertake the sale of such apparatus 
on-fommission, and will also advise in the Purchase, 
Sale, Exchange, or Hire of the same. 

Chemicals for Electrical. and Photographic pur- 
te cheaper than any other house in the trade, 
or compléte list of which inclose one Stamp. 


Acid, Sulphuric, rd. Ib. by Carboy (sp, gr. 1°850) ad. Ib. by 
Wineh Quart. 


(sp. gr. 1°360), 7d. 1b, Ditto (sp. gr. 1°420) 
8d, Ib | | 


Bichromate Potass, 8d. Ib, 
Cyanide Potassium, ts. 6d, Ib. ig Sage Gold, 7s. Ib. 
Ammonia Muriate (Sal Ammoniac). 84. Ib. 
Manganese Dioxyde (granuiar for Batteries), sd. Ib. 
Ditto, powder, 3d, Ib, 205. cwt. | 
Methylated Spirit, Go op, 4s. 6d gallon, 67 op., 5s. 
gallon: 
Glacial Acetic “Acid twarranted solid 50°), 1s. tod. Ib. ; 
solid 40°, 15. 60, 1b. 
Pyro-gallic (best English), 2s, oz. Foreign ditto, 
2s. 4d. 02. 
Acetic Acid (Beanfoy's strength) 6d. Ib.; 40s. owt. 
Sulphate of Copper, sd. Ib. ; ditto, commercial, 9d, Ib. ; 
gas. Cwt, - 
Ditto, second quality, commercial, per Owt. 155. 
A large reduction and special quotations for quantities in 
bulk. 


THE PATENT 


HAND-PRINTING ROLLERS 


Aré used for the instantaneous Printing on Paper, Boxes, 
Sacks. &c:, and on all Materials for Addresses, Trade 
Marks, Notices, &c,, and found invaluable to all in 
| trade, | 


ae No. 7 Roller with Band 2 in, wide by 4 bas. long, Tas. 6d. ms | 
; 2 | if. 6d 


#» ¥ 3 in, 6 LE Ss. 
4 1h. ‘to. In, 2» | 428. où. 


Thé size of the J yee for éach Band is regulated by the matter . 
Rue to be printed, 

f Monograms, Trade Marks, Coats of Arms, Ovals, &e. are 
mn the dies wili be charged for extra, unless accompanying the 
order, 

The Roller is so simple that a chilé can tise it. — 
Black Ink, rs. per bottle (specially pre }, Can be obtained at 
the Office, or from appointed Agents. Colouring and Marking Inks. 


extra. 

PE Long a little Ink on any plain surface, and wellsaturate the small... 
oller. | | 
Any number of Bands may be had, varying from 4s. to 10. each, - 

. Carriage Free to part of London: wes. to be crossed. 

Bank of London.” Post-Office Orders payable at Lom- 

Street, E.C. | 


Manufacturers and Patentees the | 


4 « 


PRINTING “ROLLERS, 4 


N.B.—Any sized Rollerdan be made on receiving full particulars: - 
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TO INVENTORS. 


ESSRS. BREWER & JENSEN, British, Foreign, 

and Colonial Patent Agents, give prompt personal attention 

to all matters intrusted to them. Office for Patents, 33, Chancery 
W.C. Established 1844. 


PATENTS FOR INVENTIONS. 


OBERTSON, Broman, & Co. (established 50 
years) continue to obtain Patents for Inventions. Pamphlet, 


containing special advice, gratis or by post. 166, Fleet Street, 
London. 


H . Capner, Manufacturer of Electrical- 
alvanic and Philosophical A tus of every description.— 
20, Northampton Square, C erkenwell, E.C. . 


 TELEGRAMS.—The Oriental and American 


Telegram Company (Limited), 140, Leadenhall Street, havin 

from the rst December, 1876, taken over the business of Flamant’s 
North American Agency, are now prepared to receive and despatch 
Messa es to NORTH AMERICA, th America, India, ina, 
Australia, &c. Registered Clients effect a considerable saving 
through this Company. No charge made for a (See 
Tariffs.) greeny, to all parts are received at the Offices of the 
Company, 140, enhall Street, E.C., and forwarded with the 


utmost despatch. Otto RocHs, Managing Director. 


Messrs. H. A. HARBOROW & H. SPAGNOLETTI, 
ELECTRIC TELEG?APH ENGINEERS, 
CONTRACTORS AND MANUFACTURERS, 


4, Circus Street, Marylebone, W. 
Makers of Block Instruments, Single and Double Needle Instru- 
ments, Coils for same with Induced Needles, Lines constructed 
and maintained. Batteries of every description. Electric Bells, 
Indicators, Thief and Fire Alarms for private houses, banks, hote!s 
warehouses, &c., &c. Lightning Conductors. All kinds of Electri 
Mining Apparatus. H. and H, S. drawattention to their Bells, & 
especially adapted for mines. Models made. Experiments carried - 
out.—4, Circus Street, Marylebone, London, W 


BLOCK TELEGRAPHS AND ELECTRIC 


INTERLOCKING SIGNALS. 


TYER & COMPANY 
Respectfully invite the attention of Railway Directors, Managers, 
and Engineers to their important improvements in ‘‘ Block’ 
Telegraphs, ay, to their new system (Patent 1874, in con- 
unction with Messrs. SAXBY & FARMER), inspected and improved 

Captain Ty Ler, on behalf of the Board of Trade. By the use 
of this appliance, a signalman who receives a telegraphic indication | 
of a line blocked from the signalman in advance, cannot possibly 

ve a contrary signal upon the outside semaphore to the engine- 
ver, 

“Such is the latest development of railway signalling, which is 
worthy of careful attention, constituting, as it does, a marked 
advance upon the ordinary block system.” —7he Times. 

Office and Works—4, OLD STREET, GoswELL RoAD, LONDON. 


TELEGRAPH INSTRUMENT CASES. 


GEORGE BEECH, 


10}, LINTON ST., PACKINGTON ST., 
ISLINGTOW, 
Continues to supply Railway and Telegraph Engineers with 
every description of Telegraph Instrument Cases, Single 
Needle, Block, Bell, Switch, &c. The material and work- 
manship of first quality and guaranteed. 


Terms Moderate for Cash. 


TELEPHONIC ELECTRICITY. 
MAGNETS, COILS, BINDING-SCRE WS, 


D ALL KIN 


ELECTRICAL AND PHILOSOPHICAL APPARATUS, 


CAN BE HAD OF 


GADD & CO. 
11 & 12, BEAK STREET, REGENT STREET, LONDON, W. 


HENSON, 
MINERALOGIST, &c., 
142, Strand, London, — 


HAS just received several specimens of the 

remarkable metallic substance which fell at Kilburn duri 
the thunderstorm of July sth. Also numerous choice specimens o 
the Orford Castle Crag Fossils. 


GEOLOGY.—In the Preface to the Student's 

ELEMENTS of GEOLOGY, by Sir Charles Lyell, price 9s., 

he says :—‘*‘ As it is impossible to enable the reader to recognise 

rocks and minerals at sight by aid of verbal descriptions or figures, 

he will do well to obtain a well-arran collection of specimens, 
such as be p from Mr. TENNANT 

Teacher of Mineralogy at King’s College, London. ese Col- 

lections are supplied on the following terms in plain Mahogany 

Cabinets :— 

100 Specimens, in Cabinet, with 3 Trays ..........+ £2 2 

200 Specimens, in Cabinet, with 5 Trays .........0.. 5 5 

300 Specimens, in Cabinet, with 9 Drawers ........ 10 10 

400 Specimens, in Cabinet, with 13 Drawers ...... 21 © 

More extensive Collections at 50 to 5,000 Guineas each. 


PHOTOGRAPHY 


Complete set of Photographic Appa- 
ratus, comprising Polished baser 
Camera, Quick Acting Lens, Strond 
Tri Stand, Bath, Dipper, Dishes, 
Scales and Weights, Measures, Print- 
ing Frame, G and all the Che- 
micals and Materials necessary for 
taking Negatives 4 by 3¢ inches, 
and printing Positives on paper, with 
book of Instruction. Price complete 
in strong box with partitions, £3 10s. 


ILLUSTRATED CATALOGUE, POST FREE, 6d. 
WRATTEN & WAINWRIGHT, 


FACTURER 


38, GREAT QUEEN STREET, LONDON, W.C. 
TOWNSON & MERCER 


(LATE JACKSON & Townson), 

WHOLESALE AND Export Deaters and Manu- 

FACTURERS of CHEMICALS AND SCIENTIFIC 
APPARATUS, graduated Instruments, Pure Chemicals, &c., for 
Analysis and the general Laboratory Use of Manufacturers, Mines, 
Universities, Schools, &c., 89, Bishopsgate Street Within, London. 
Sole Agents for Prof. Wanklyn’s Test Solutions for Water Analysis. 
Illustrated Catalogues post-free on receipt of three stamps. 


GEORGE BOOR & CO., 


- Merchants and Chemical Agents, 
55, BISHOPSGATE STREET Without, 
AND 112, ARTILLERY LANE, CITY. 


Specialties : Phosphorus, Chlorate of Potash, Sulphate of Copper, 
Sal Ammoniac, Acids of all kinds, Pyrotechnic Chemicals of every 
description. Quality—pure only, at the lowest cash prices. 


| 
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ZANNrIS PATENTS. 


MAGNETIC. AND ELECTRIC TELEGRAPH WORKS, 


1, JAMES STREET, OLD STREET, 
CITY ROAD. 


Z%.’s Magneto-Electric Bell-Pull, dis- 
pensing with the use of Battery. 

Zs Magneto and Electric Alpha- 
betical Dial Instrument. 

Zs Patent Morse Instrument to 
work without Battery. 

BENNETT'S BATTERY, with latest improve- 
ments, specially recommended on account of its 
simplicity, cheapness, and durability. 

All kinds of Electric Bells, Buttons, Indicating 
. \Zablets, with the latest Improvements. kane 

The above Instruments of the best make, 20 per| ER 

cent, less than any other House. Mae 


BEES MANAGER, CONSULTING ELECTRICIAN, 
7 Py E. D. BRIDGER. G. ZANNI. 
City Offices: 18, Bull and “y Xe Street, St. Martin’s-le- 


Liberal Discount to the Trade. RULES 


GRAPH COMPANY, LIMITED. 


HEAD OFFICES, 17 AND 18, CORNHILL, LONDON, E.C, 


This Company is establishing call stations throughout the metropolis and suburbs for working its 


| TELEGRAPHIC CALL SYSTEM, 
by the aid of which subscribers may be enabled at any hour of the 


DAY OR NIGHT 


TO CALL A 


MESSENGER, CAB, OR POLICEMAN, 


AND GIVE THE 


ALARM OF FIRE, 


Other ‘‘ Calls” indicating the wants of a private house, chambers, office, or place of business arranh ; 1 
being made in a uniform manner by the pressure of a button on a small À instrument 
telegraphically connected with the nearest ‘‘ Call Station,’’ which in no case will be distant from the subscriber more than 
a quarter of a mile ; these instruments occupy but a few inches of space, are not liable to get out of order, require no local 
batteries or winding up, and no knowledge whatever of telegraphy to work them, F 


À CALL STATIONS, 
With a permanent staff of operators and messengers, will be established wherever required. A policeman will be found 


there, and an expert with a hand-pump or extincteur ready to act on the first alarm of fire ea i 
4 Q . and ; 
telegraphic communication with the nearest 


POLICE AND FIRE BRIGADE STATIONS, 


thus enhancing the public value of the system by the increased security which will be rendered to life and property. 


TERMS FOR A SINGLE INSTRUMENT : Day and Night Service, 5 Guineas per annum. Extra Instruments at a reduction 


Instruments placed and connected with the nearest Call Station, and kept in working order fi i 
Messengers, when employed, Sixpence to Eightpence per hour. 
Automatic Fire and Burglar Alarms fitted in conjunction with the Call System. 

For further particulars apply to the SECRETARY at the above address. 


ELECTRICAL AND GALVANIC APPARATUS. 


ALSO 
EVERY DESCRIPTION OF CHEMICAL AND SCIENTIFIC APPARATUS & CHEMICALS. 


dom, MANUFACTURERS & IMPORTERS TO THE TRADE. | = 


Price List, with Illustrations and Terms, will be sent Post Free 
on application. (Enclose Business Card.) 


65, BARBICAN, LONDON. =” = 
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WORKMANSHIP. 


Ir is a common complaint at the present time that 
English articles of workmanship are not what they 
ought to be, or, at least, are not what they might 
be. It is even said that we are gradually falling 
back from our front position as a manufacturing 
nation, and that unless some change for the better 
occurs we shall be inevitably outstripped in the race 
by other nations with more science and abler work- 
men. That there is too much truth, both in the 
complaint and the foreboding, cannot reasonably be 
doubted. The logic of facts and figures shows that 
our trade is leaving us for other countries, and 
the lamentable prevalence of faulty workmanship 
is within the personal experience of everyone. That 
telegraph manufacture is no exception to the rule 
is a point we will not dispute. Various causes have 
been assigned for this declension in the quality of 
manufactured articles. The merchant has been 
blamed for it, the manufacturer has been blamed 
for it, and so has the workman. The probability is 
that all three are to some extent culpable, and 
perhaps the public too. But to go no further than 


those concerned in the production of an article for. 


sale, the merchant is said to aim at buying cheaply, 
no matter what the quality may be ; and the manu- 
facturer is obliged, by close competition, to cut his 
prices so low, in order to undersell his rivals, that 
he cannot turn out a good article unless at a loss. 
The case of the workman seems a little more com- 
plicated, and we believe it is the main cause of the 
evil, and that, as such, the remedy ought to be 
chiefly applied to him. Whether it be due to the 
short apprenticeship system, the introduction of 
machinery, the specialising of work, whereby 
a man is kept doing one thing and is degraded 
into a kind of machine, working forever in one 
groove, or whether it be duc to subtler social causes 
which have given him a distaste for manual labour, 
the fact remains that the average workman cares 
little whether his work is well or indifferently done ; 
provided it passes muster, and that he draws his 
weekly pay right enough, he is satisfied. He has 
little or no interest in his work, except in so far as 
it helps to pass the time till the six o'clock bell rings, 
when he may get home to tea and go to the music 
hall. That sense of Satisfaction, which doing the 


work for its own sake brings with it, and which 


might be a never failing sweetener of the artizan’s 
lot, seems entirely lost to him. 

It needs no argument to prove that bad work is 
hurtful to all concerned, maker, seller, and user. 
In electrical work, faulty apparatus is especially 
annoying and troublesome to the user, because the 
defect is often difficult to discover, and at foreign 
stations it is sometimes all but impossible to rectify 
it. The seller, if he only believed it, is sure to suffer 
in the end by sending out bad work; but the most 
harm is done to the man who makes the faulty 
article—to the workman. He becomes morally 
deteriorated ; and each flaw in the work makes a 
flaw in the workman. Can a man respect himself 
or be respected when he knows that he is making a 


sham? Can he have any satisfaction in his work 


when he is scamping it, or can he look back with 
pride upon it when he knows that it contains even 
one hidden defect ? He can have no taste in bad 
work, and while he is doing it the day is a wearisome 
drag, and worse than a drag, for it is a penalty, 
the penalty of doing bad work. Good work on the 
other hand is lightsome work. No music hall 
“comique,” not even the Inimitable Mackney, or 
the Jolly Nash, can afford a workman the deep 
satisfaction of a day’s work well and conscientiously 
done. If a workman, instead of grumbling at his 
master, or his master’s affairs, and looking forward 
to his pay-day, and his release from duty, were to 
give his whole mind to his work, both the work 
and himself would be the better,: and both his 
master and the public would profit by it. During 
the middle ages work for its own sake appears to 
have been a canon amongst: artizans ; and it is to 
the operation of such a principle that we owe our 
great medizval cathedrals, in which every stone is 
properly squared to fit its bedding, and properly 
placed there, whether it be a stone that can be seen 
or no. The work which is governed by a love of 
truth, like that which animated the mediæval work- 
men, is a benefit to all concerned, maker, seller, and 
user. The canon of the modern working men appears 
to be work for the money’s sake, and his highest 
skill seems to be exerted in hiding imperfections. 

If the loss of this craft. spirit, this religion of work 
in the heart, is the most apparent and one of the 
chief causes of the prevailing indifferent workman- 
ship at the present time, it becomes important to 
know the means which may be taken to restore it. 
There can be no doubt but that it ought to be 
restored, and the sooner the better, since we cannot 
have really good work without it. Until a workman 
loves his work and takes a pride in doing it 
thoroughly and well, neither good pay nor strict 
overseering will secure first-class execution. In 
all work of an artistic kind a workman may be 
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educated into a real love for it by inculcating a 
love of beauty and teaching him the principles of 
art. His aim then becomes to shape his work in 
accordance with these principles, and to make it as 
beautiful as he can. The closer he can bring it to 
resemble his ideal, the higher is his satisfaction and 
the better is the quality of the work. In the 
mechanical arts beauty is of secondary, fitness is 
of primary, importance. The mechanician then 
should be trained to understand the fitness of 
machines. He ought to be taught the principles 
of dynamics, and any other special science bearing 
on his work, so that he may be able intelligently to 
appreciate his work. In the making of electrical 
apparatus, not only is a general knowledge of the 
elements of dynamics desirable, but also a special 
knowledge of the elements of electricity. No kind 
of apparatus is so confusing and incomprehensible 


as electrical apparatus to a person who does not 


know anything of the nature of electricity; yet 
the men who make them, as a rule, know nothing 
of electricity. On the other hand, a knowledge 
of the elementary laws of electricity renders most 


electrical apparatus easy to understand. Can we 


wonder that glaring blunders are made in con- 
structing electrical instruments, connections wrongly 
made, wires badly insulated, by a workman who 
knows nothing of the science of electricity. Need 
we be surprised if he takes little interest in his work 
when he does not understand it, and is obliged to 
copy the drawing in a slavish, unintelligent, fashion ? 

It is for the benefit of the manufacturer, as well 
as the workman, that the latter should be taught the 
principles of his work. We wonder how much 


‘money might be saved yearly to makers of 


telegraphic apparatus if all their workmen had a 
clear knowledge, without going further, of the 
fundamental distinction between insulators and 
conductors, and what substances were insulators 
and what conductors. There is a growing demand 
for technical education in the country, science 
classes for working men are becoming more and 
more common, and in time, no doubt, the general 
standard of workmanship will be raised, as these 
remedies can be brought to bear upon it. At pre- 
sent, however, there is a certain remoteness about 
them, they are rather for the growing than the 
grown generation. Must the latter, then, continue 
in ignorance because they cannot go to school 
again? There is a way by which the school may 
be brought to them. If manufacturers were to 
take the matter in hand, useful lectures and classes 
might be got up for the benefit of their workmen, 
and also, indirectly, of themselves. If, for instance, 
a manufacturer of electric telegraphic plant and 
apparatus, were to organise a course of lectures on 


the elementary principle of electricity and telegraphy, 
for the benefit of his workmen, it could not fail to 
benefit himself also. The lectures, should, if 
possible, be held during the winter months in a 
room of the works. They could be delivered by 
one of the electricians attached to the establishment, 
and the experiments could be designed to illustrate 
the special work done on the premises. By giving 
his men an understanding of their work the manu- 
facturer would tend to diminish the undebited but 
dead loss due to blunders, and turn out a superior 
article to his customers. 


: WERDERMANN'S ELECTRO-MAGNETIC 
ENGINE. 


ALTHOUGH many attempts have been, and are being, 
made to obtain motive power by means of electricity, 
but very little success can be said to have been 
attained. As an economical source of power, 
electricity cannot by any means be said to have 
established itself, and there does not yet seem any 
prospect of its doing so. It is not necessary here 
to enter into any details concerning the relative 
costs of motive power, produced by the combustion 
of coal in a steam engine, or of metals and acids in 
a battery, the extreme unfavourableness of the com- 
parison, as regards the latter, is too well known to 
need repetition. It is quite possible that considerable 
use may be made of waste chemical products for 
producing electricity to obtain motive power, but 
such cases must be comparatively few, and but very 
lightly touch upon the general question. 

There is, however, a question in which electricity 
will assuredly play, ere long, a very prominent part, 
and that is in the “conveyance of motive power to 
a distance.” Should this problem be satisfactorily 
solved, the enormous sources of power produced by 
the operations of nature, in the ebb and flow of the 
tide for instance, which are useless to a great extent, 
because these operations take effect at places far 
removed from localities where the power is most 
required, would be laid under tribute. 

The problem has, to a very great extent, been 


solved by the very great success which has been 


attained in the means for producing dynamic 
electricity in the machines of Siemens, Gramme, 
&c. Given the motive power, we have here the 
machines necessary and able to convert it into 
dynamic electricity ; the conveyance of the latter 
to a distance is only a question of stout insulated 
metallic wires or rods, and it possesses no points 
of great difficulty. There only remains then the 
machine to reconvert the electric stream into motive 
power, and the question is in a very fair way to be 

solved. | 

Among the many attempts that have been made 
in this direction, may be noticed the machine of 
Mr. Werdermann which possesses several points of 
novelty worth being pointed out. 

In this machine three or more electro-magnets 
are arranged in a circle with their axes parallel to 
a main shaft which traverses the centre of an iron 
plate or disc, on which are fixed the electro-magnets. 
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In front of the poles of these electro-magnets an 
oscillating armature, preferably in the form of an 
obtuse cone, is arranged, provided at the apex with 
a short shaft and in the centre of its basis with a 
spherical bearing or universal joint. The shaft 
fits in a bush of copper or brass, or any other 
suitable non-magnetic material, fitted to the crank 
arm which is keyed on the main shaft, while the 
spherical bearing, made of non-magnetic material, 
enters a hole cut out at the apex of another disc 
which is connected with the frame of the ap- 
paratus. 

On the main shaft is fixed a driving pulley. The 
shaft also carries a current breaker, which consists 
of two discs of ebonite or lignum vite, or other 
suitable non-conducting material, a segment of 
each being replaced by copper or brass, or other suita- 
ble conducting material, and connected with a ring 
of copper. The two discs are insulated from each 
other and are in contact at the periphery, each with 
as many springs, rollers, or rubbers as there are elec- 
tro-magnets. The periphery of each ring is in contact 
with another spring, roller, or rubber, one of which 
is connected with the positive and the other with 
the negative pole of a galvanic battery or other 
generator of electricity. 

The electric current flows through the rings, 
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segments, rollers, and the coils of the electro- 
magnets, which in succession, singly, or in series, 
attract the conical armature, thus forcing the crank 
pin to move in a circle, or, rather, to develope a 
cone, through the axis of which passes the main 
shaft, imparting to it a rotary motion. 


The current or contact breaker is adjusted in such : 


a manner that at the moment when one of the 
electro-magnets is in contact with the cone, the 
circuit is broken, the contact rollers passing from 
the copper segment to the insulating surface of the 
ebonite discs. 

In order to obtain the largest possible surface, the 
polar extensions may be cut obliquely, so that their 
surface may have the form of an ellipse, or the cone 
may be provided with as many hemispherical or 
other projections as there are electro-magnets, the 
polar extensions of which must be concave or 
otherwise suitably formed to receive the said 
projections. 

By preference, electro-magnets of a novel con- 
struction are employed in the machine; they are 
composed of an iron cylinder or tube fixed on a 


bottom plate, coiled with copper wire, or ribbons, 
or sheets of copper, and placed inside another iron 
tube, which is also coiled with copper wire, but in 
an opposite direction, so that the outer tube assumes 
opposite polarity to that of the inner tube; or, 
between two concentric tubes of suitable diameter, 
coiled with copper wire in such a manner that they 
have both the same polarity, may be inserted a 
series of cylinders or smaller tubes, coiled with 
copper wire in such a manner that the cylinders or 
tubes have all the same polarity, but an opposite 
polarity to that of the two large tubes, between the 
peripheries of which they are placed. The two 
concentric tubes are always magnetised, in fact, 
they may be permanent magnets, while the smaller 
magnets are magnetised or demagnetised in suc- 
cession. 

The figure shews a longitudinal section of the 
engine. 

A is a frame of cast iron or other suitable material ; 
a, a, are discs or plates forming part of or secured 
to the frame. The disc a carries one series of elec- 
tro-magnets 4, and the other disc a1 carries another 
series of electro-magnets 61; ¢ is the armature; 
dis the main shaft of the engines; ¢ is a driving 
pulley on the shaft. 3 

Two series of three or more electro-magnets 4, 
51 are employed, arranged in a circle, with their 
axes parallel to the main shaft d. Between the poles 
of these two series of electro-magnets, the oscillating 
armature ¢ is arranged, which is preferably of the 
form shewn, and is provided with a central shaft / ; 
one end // of this shaft projects from the centre of the 
base of the armature c, and is fitted into a bearing 
in such a manner as to form therewith a unive 
joint. This bearing g is formed of non-magnetic 
material, and is secured in a part of the frame as 
shewn. The other end /? of the shaft / fits in a 
bush z of copper or brass or other suitable non- 
magnetic material connected with a crank arm or 
disc 7, which is keyed on the said main shaft d. 

The main shaft, besides carrying the driving 
pulley e, also carries a current breaker 4, which con- 
sists of a disc £1 of ebonite or lignum vitæ or other 
suitable non-conducting material; a segment of 
this disc is removed, and replaced by copper or brass 
or other suitable conducting material as shewn at £3, 
and connected with a ring #5 of copper. The com- 
municator # at its periphery is in contact with as 
many springs, rollers, or rubbers /, as there are elec- 
tro-magnets in each series. The periphery of each 
ring # is in contact with another spring, roller, or 
rubber, one of which is connected with the positive 
and the other with the negative pole of a galvanic 
battery or other generator of electricity. 

The electric current flows through the said rings, 
segments, and rollers, and the coils of the electro- 
magnets, 4, 51, which in succession, singly or in series, 
attract the conical armature c, thus forcing the end 


f*® of the shaft f to move in a circle, or rather to 


develope a cone, through the axis of which passes 
the main shaft 4, and thereby impart a rotary motion 
to the said shaft. 

The current or contact breaker # is adjusted in 
such a manner, that at the moment when one of the 
electro-magnets is in contact with the oscillating 
armature the circuit is broken, the contact roller 
passing from the copper segment to the insulating 


surface of the ebonite disc. 


_ 


| 
| 
| 
j | 
li WN | 
D, NS | | 
À 
ure | 
i \ ÿ 
| \ | 
Y 


24 


THE TELEGRAPHIC JOURNAL. 


[JANUARY 15, 1878. 


‘AN INTERNATIONAL TELEGRAPHIC 


TARIFF. 


Wirx the commencement of the new year came 
into operation the provisions of a convention 
between France and Germany, under which an 
important reduction in the international telegraphic 
tariff in Europe is made. Henceforth the charge 
per word between the contracting states, irrespective 
of distance, will be but twopence. 

That this reduction will prove a boon to the 


public, does not admit of doubt; that it will enable 


the service to be carried on without pecuniary loss 
is another question which time only will enable one 
to see. 

Although the arrangement has as yet been 
only adopted by the two powers in question, it is 


highly probable that their example will be followed 


by other states, and eventually, no doubt, by all the 
Continental powers. Whether England will come 
to be included amongst the number it is difficult yet 
to say ; the interests of the Submarine Company, 
who own nearly all of the cables connecting Great 
Britain with the Continent, will considerably com- 
plicate the question. It is not to be supposed that 
the valuable property which that company possesses 
will be yielded by them for a small sum, and it 
would require a heavy subsidy to be paid them out 
of the public pocket, if the tariff for the work which 
passes through their lines is reduced, so as to allow 
such a low rate as twopence per word to be 
adopted. It is hardly reasonable to suppose that 
such an arrangement will yet be thought of; the 
adoption of an international postal tariff, we should 
think, must come first, and there are as yet no 
pss oy signs of such an innovation being brought 
about. 

The arrangement which has just been adopted is 
the practical outcome of the conventions which have 


| _ been held at Paris, Rome, and St. Petersburg. The 


extension of the principle will no doubt form a 
prominent topic of discussion at the assembly, to 
be held in the middle of the present year, and the 
meeting will, therefore be looked forward to with 
much interest. 


A SKETCH OF THE DEVELOPMENT OF 
THE ELECTRIC LIGHT, 


By J. MUNRO, C.E. 
(Continued from page 6.) 


For the purposes of general illumination, how- 
ever, a marked advance has been made in the 
electric light within the last five years. In 1873, 
M. Lodighin, a Russian engineer, made a public 
trial in St. Petersburg of a very successful light of 
his invention. Lodighin’s plan* consists in en- 
closing not two but one stick of carbon in a 
hermetically sealed glass tube from which all air has 
been exhausted, and an azotic gas, such as nitrogen, 
let in. The object of excluding the air is to avoid 
all combustion of the carbon. ‘The current is simply 


passed through the carbon, which becomes white 


* This invention proves to have been forestalled by an English 
patent of 1845. | 


hot, especially at the central part, which is narrower 
than the rest, and emits a steady and brilliant light. 
The carbon is not oxidised, and remains uncon- 
sumed ; the enclosed light is unaffected by currents 
of air. It will burn equally well under water, and 
there is no danger with it in explosive mines ; the 
current can be strengthened or weaked at will. The 
circuit is complete through the carbon, and a 
number of lights may safely be included in one 
circuit. One machine, worked by a 3-horse-power 
engine, is able to supply many hundred lanterns. 

At first the carbon stick was grasped by metal 
holders ; but the unequal expansion between the 
metal and carbon caused sparks to pass between the 
carbon and the enlarged sockets. M. Kosloff, of 
St. Petersburg and London, the proprietor of the 
patent, substituted insulating supports of china, clay, 
crystal, &c., with metal wires introduced to put the 
carbon in circuit. The lights can be distributed 
over streets and buildings, either in series or in “ mul- 
tiple arc,” that is to say, in derived circuits. The com- 
pleteness of each circuit isa gs advantage in the 
division of the current. odighin’s light was 
publicly exhibited in London and Paris, and awarded 
the Lomonossow prize of the Russian Academy of 
Sciences. In some recent experiments for the Russian 
Government, one of these lights placed in a box, with 
a reflector behind and a lens in front, sent a beam 
nearly ten miles and lit up objects at that distance 
very sensibly. 

But, for the nonce at least, the so-called “ electric 
candle” of Jablochkoff has cast Lodighin’s light into 
the shade. M. Paul Jablochkoff, a Pussion electri- 
cian Of Paris, patented his plan in this country in 
1876. Like Lodighin’s plan it obviates all necessity 
for regulators. Two carbon points may still be 
employed, but instead of pointing them to each 
other, he places them side by side, separated by a 
thin slip or plate of an insulating substance such as 
porcelain, brick, magnesia, but preferably kaolin or 
pure clay.. A figure in vol. 5, p. 115 of the Ze/e- 
graphic Fournal, shews the arrangement of this 
compound wick or “candle.” One of the carbons is 
usually made longer in the point and also stouter 
than the other. The current is passed along one 
carbon across the space between the points and 
down the other. In its passage between the points 
it forms the luminous arc ; but with this peculiarity, 
that it heats the edge of the kaolin plate till it glows 
with a soft, white, steady, and brilliant light. The 
kaolin melts away like wax at the same rate as the 


carbon wastes down. The “ candle” can be placed 


upright in a candlestick or sconce, and hence its 
name. The compound wick of carbon and kaolin 
is employed for the larger lights. For the smaller 
lights, kaolin alone is sufficient. M. Jablochkoff 
finds that the intermittent induction current from 
an induction coil sent by a more conductive material 
along the edge of a plate of kaolin, yields a luminous 
band of great splendour from the incandescence of 
the plate. For rooms and street lights, a piece of 

repared kaolin, held in pincers, is a sufficient wick. 

he rate at which the kaolin fuses away is only 
about a centimetre in ten hours. A great number 
of these luminous centres of various sizes and inten- 
sity may be maintained from one induction coil 
without interfering with one another. It is only 
necessary to have a separate secondary coil for each 
light. The current can then be turned on and off 
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with the ease and simplicity of With a 
magneto-electric machine supplying alternating or 
intermittent currents, the make and break apparatus 
of the induction coil may be dispensed with, and the 
current sent direct ceronah the prim 


number of separate intermittent currents, the in- 
duction coil itself may be dispensed with as a 
distributor of the current. MM. Denayrouze and 
Jablochkoff have, it is said, easily obtained fifty 
luminous centres in graduated series of power, 
from one current source, the weakest light giving a 
glow equal to the flame from one or two gas jets, 
and the stongest equal to that from fifteen jets. 


Jablochkoff’s light was exhibited in June of last | 


year at the West India Docks and caused a remark- 
able wave of decline in the value of gas shares. 
The experiments were successful and very striking. 
A large tent covering an area of nearly a thousand 
square feet was illuminated by four lights set on 
lamp-posts, and enclosed in globes of opal or ground 
glass, in order to increase the diffusion of the rays. 
When the current from a two-and-a-half horse 
power engine was let on, the light blazed out with 
almost blinding brightness. Some flashes occurred 
for a few seconds till the kaolin got properly a-glow, 
then the light was soft and continuous. At thirty 
feet from a lamp the faintest pencil lines on paper 
could be distinguished. The most delicate colours 
retained their noonday purity of tint, even those of 
a faint straw shade. When the electric lights were 
put out and gas-lights substituted, the effect was a 
sickly yellow hue. A warehouse was also lit up by 
three naked candles, and a ship lying alongside a 
wharf with two, to show that lading and unlading 
operations could be carriéd on by night. 

The success of the Gramme, Siemens, and other 
magneto-electric machines, and of the wicks of 
Lodighin and Jablochkoff, have largely contributed 
to excite the present activity of invention in electric 
lighting, and to direct public attention to the 
subject. A number of minor systems, all more or 
less ingenious, for supplying and distributing the 
current have recently been devised, and also im- 
provements in the form and preparation of the 
carbon points, among which we may mention a 
plan for coating the carbon electrodes with metallic 
copper which has been approved of in Russia, and 
Mr. Werdermann’s plan for coating them with a 
substance which will exclude the air, fuse, and pro- 
duce a good light, such as calcined magnesia, borax, 
and sulphate of magnesia. Doubtless other 
valuable methods will be arrived at beforelong. As 
it is, the electric light has now reached a most 
useful phase of its development. Its use is being 
steadily extended, if not at home, at least abroad, 
and especially in France, Russia, and Germany. 
Railway stations, such as those of Lyons and La 
Chappelle in Paris; large public buildings, as the 
Louvre and the Opera House, Paris; workshops, 
wharves, and squares, mills and factories, are being 
supplied with it. The chief light-houses of nearly 
all the European maritime nations have been fitted 
with it ; harbour works at Havre has been carried 
on at night with perfect ease over 300,000 square 
yards of area by 150 labourers with the light from 
a number of lamps, each giving a_light equivalent 
to 500 gas jets. It is being employed as a head 
light for locomotives and ships. The s.s. Richelieu 


coil. 
Again, with a machine such as Lontin’s, yielding a 


of the General Transatlantic Line is fitted with a 
light equivalent to five hundred Carcel jets—a Carcel 
jet, or French unit of light being the light obtained 
from a Carcel burner consuming 42 grammes of pure 
colza oil per hour, which is about eight times 
greater than the English unit of light, or the light 
obtained from a pure spermaceti candle burning 
sixteen grains per hour. It is set up on a tower on 
the front part of the ship and illuminates an arc of 
the horizon of 225°. The light can be controlled 
from the captain’s cabin, without stopping the 
magneto-electric machine. As a safe-guard against 
torpedoes the electric light is likely to prove a useful 
ally. Our own war ships the Zéméraire and Alex- 
andra have been equipped with powerful lights for 
this purpose. They are placed in a commandin 
osition, one on each side of the bridge, and will 
ight up every portion of a vessel brought under 
their rays, as well as the surrounding sea for a great 
distance. They can be directed to any part of the 
horizon at will, and at once extinguished ‘or lit up. 
The cost of the light is considerably less than any 
other kind. Taking into account the purchase 
money of the apparatus and fitting up expenses 
as compared with gas, the saving is about 33 per 
cent. with the Gramme machine. A Gramme’s 
machine yielding a light equal to 100 Carcel burners, 
costs about £60. In addition to this there is the 
motive power to Le supplied, either from a steam 
engine or a hydraulic motor of several horse-power. 
At the Duncommon Works, Mulhouse, the Gramme 
light was established at a cost of £400, and is 
eqivalent to 400 Carcel burners. The cost of 
establishment for La Chapelle Depôt, Paris, a 
building 230 feet long by 82 feet wide, lit by two 
lamps, was £920. ‘The cost of maintaining this 
light is said to be not more than about eight pence 


per hour per lamp. 


When we consider the economy of the electric 
light, its great brilliancy, its freedom from the danger 
of fire or noxious fumes, we cannot doubt that it 
will make a vigorous headway, and in many cases, 
will supersede gas and other sources of light. Itcan 
be employed in circumstances which exclude the 
use of ordinary flames, as for instance, in the diving 
bell and the ill-ventilated mine. A light whose 
brightness renders us partially independent of the 
sun, and turns the darkness of midnight into an 
artificial noon, cannot fail to be useful ina multitude 


of ways, some of which may not now be foreseen. 


RUHMKORFF. 


Ir is our melancholy duty to record the death on 
the 20th ult., of one of the most world-famed of 
modern scientific workers. | 

Heinriclf Daniel Ruhmkorff was born at Hanover 
in the beginning of the present century, the date 
being variously stated as 180r and 1803. He ap- 
pears to have been of humble origin, and to have 
consequently lacked the advantages of education ; 
little however is known of his early life. 

While still a youth he found his way to England, 
and obtained employment in the factory of the late 
M;. Joseph Brahmah, of Pimlico, the inventor of 
the hydrostatic press bearing his name. In 1819, 
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Ruhmkorff migrated to Paris where he was fortu- 
nate enough to obtain a position, humble though it 
was, in the laboratory of Professor Charles Chevalier, 
who at that time was one of the first French physi- 
cists. Here he had opportunities of seeing and 
experimenting with electrical and other scientific 
apparatus ; and thus he became imbued with an 
earnest love for the branch of science with which is 
name is now so intimately associated. The ingenuity 
and aptness for this kind of work displayed by him 
aroused the interest of M. Chevalier, who, some time 
after, generously assisted him in setting up in business 
for himself as a maker of philosophical apparatus. 
In this business he was naturally successful; for 
being unfettered with what has aptly been termed 
“the inertia of the instrument-maker’s mind,” he at 
once set out to discard old rule of thumb methods, and 
to adapt his instruments upon true scientific princi- 

les to the work for which they were intended. 

he friendship of his former employer, and his own 
efforts to raise the standard of his adopted profes- 
sion, soon brought him prominently before the men 
of science of his day, and secured for him a pros- 
perous business. 

The first of Ruhmkorff’s patents was for a thermo- 
electric battery, and was taken out in 1844. But his 
attention was chiefly directed towards the phenomena 
of electro-magnetic and magneto-electric induction ; 
and it was in this field that he was to reap his great 
harvest and render his name famous. 

It is unnecessary in these columns to do more 
than refer to the splendid discoveries of the illus- 
trious Faraday in 1831, and the following years, and 
the subsequent extension of those discoveries by 
Henry, Sturgeon, Arago, and others. Suffice it to 
say that, profiting by the results achieved by these 
physicists, and by the researches of M. Fizeau and 
others in France, Ruhmkorff succeeded in the year 
1850 in rendering magneto-electric induction visible 
in the form of sparks an eighth of an inch in length. 
The induction coil with which this was effected was 
exhibited in 1851, and became at once the entretien 
of scientific Europe. 

When Ruhmkorff constructed this first coil, he had, 
however, not learned how to combat the trouble- 
some “ extra-current” due to the induction between 
the convolutions themselves. He might probabl 
have done so in time; but it is only fair to admit 
that without the “condenser,” invented by M. 
Fizeau, the startling results attained would have 
remained impossible. The application of the con- 
denser to Ruhmkorff’s coils wonderfully enhanced 
their effect. We must not forget to mention, how- 
ever, that one of the proximate causes of the suc- 
cess of these coils was the scrupulous attention paid 
to their insulation. 

Numerous modifications and improvements were 
afterwards made, not only by Ruhmkorff, but also 
by the English makers, Mr. Hearder, Mr. Bentley, 
Mr. Ladd, Mr. Apps, and others ; but the successive 
advances made of late years have been rather in 
growth of dimensions than in any other respect, 
culminating, for the time being, in the renowned 
inductorium constructed by Mr. Apps for Mr. W. 
Spottiswoode, F.R.S., with its secondary wire of 280 
miles length, and its 42 in. spark. 

With regard to the cuz dono question, the question 
of what the general public will probably call the 
‘practical value” of the induction coil, we feel that 


it would be ungrateful to take the discussion out of 
the hands of the great breakfast-table organ Zhe 
Times, which is now periodically scientific. Apart 
from the various appliances of medical electricity, 
and the itinerant “shockers” of the race-course 
and country fair, numerous practiczl applications of 
the induction coil will suggest themselves to 
electricians, one of the most recent being the 
divisibility of the electric light. 

Foremost among the numbers who flocked to visit 
and congratulate Ruhmkorff, was the late lover and 
munificent patron of science, Mr. J. P. Gassiot, 
F.R.S.,, who, as is well known, had a decided 
penchant towards this branch of physics, and to 
whom the world is largely indebted for the per- 
fection of the induction coil, and its employment 
in the examination of “stratified” discharge in 
Mae ng gases, another of the “ practical” uses of the 
coil. 

At the Exhibition of 1855, Ruhmkorff gained a 
first class medal and the decoration of the Légion 
d'honneur. In 1856, and the foursucceeding years, 
the Academie des Sciences awarded him the annual 
Trémont prize of 1,000 francs. In 1858, and again 
in 1864, he obtained the first prize of 50,000 francs 
for applications of electricity. He was a member 
of the Physical Society of France, and a contributor 
to Les Mondes, and various other scientific papers. 

At the advanced age of seventy-six (assumin 
his birth to have been in 1801) M. Ruhmko 
— away, somewhat suddenly, on the 2oth of 

ecember. In an address delivered at the ve, 
M. Jamin referred to him as a man whose life had 
been spent in the pursuit of science, and whose 
earnings had been devoted to research and to works 
of benevolence. 


THE TELEPHONE AND ITS APPLICATION 
TO MILITARY* AND NAVAL PURPOSES. 


By W. H. PREECE, Vice-President Soc. T. E. and Member 
Institution Civil Engineers, 


( Continued from page 9.) 
WE have now to consider how we can catch up, as 
it were, these sounds, and convey them into some- 
thing else. It is said that Lablache could sound a 
note so deep and loud that he could crack a tumbler. 
Whenever anyone sings in a room, something can be 
always héard to rattle. If you open the piano, and 
sound the vowels on the middle notes, you will 
hear the piano repeat them. Hence, we learn that 
the air vibrations can be imparted to other grosser 
matter in their path. I hold before my mouth this 
disc of parchment—a small drum-head. It responds 
to the tones of my voice. I can make this evident 
to you. It issoconstructed that it makes and breaks 
an electric current every time it vibrates. This 
electric current operates as an electro-magnet. The 
electro-magnet actuates an armature. If the motions 
of this armature are of the same number as the disc, 
we shall have the note repeated. There you are. 
Every note I direct upon the disc is repeated by the 
magnet. But I cannot vary this note. Whether I 
shout or whether I hum ; whether I sound the note 
upon an instrument or upon a tuning-fork, the note 
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given out by the magnet is the same. 
only in pitch, and not in loudness or in clang-tint. 

Now I must make a temporary diversion into the 
realms of electricity. 

There are many ways of producing electricity. 
We have just used a battery where the electricity 
was produced by chemical decomposition or com- 
bustion of zinc, just as heat is produced by the 
chemical decomposition or combustion of coal. We 
can produce it by friction or by heat, but one very 
common mode is to produce it by the motion of a 
coil of wire in the neighbourhood of a permanent 
magnet, or vice versa, by the motion of a magnet 
near a coil of wire. This is how an ordinary shock- 
ing coil is made. Here isalarge permanent magnet 
and here is a coil of wire. I suddenly move that 
coil of wire, a current is produced, and I have rung 
a bell. But even if the magnet be fixed and the 
coil be fixed, any variation in the strength of the 
magnetism about that coil will produce a current of 
electricity in that coil. Thus if in front of that 
magnet which has a coil fixed on its pole, I move 
this mass of iron, a current will be produced in that 
coil. And for every motion of that piece of iron I 
can producea current of electricity. But more than 
that, the current will rise and fall in intensity exactly 
as the iron moves. Hence the currents of electricity 
produced in that coil will vary exactly as the motion 
of that mass of iron. Now suppose that mass of 
iron to be a thin disc like our parchment druim-head, 
but of iron; and I speak to that disc. We know 
that that disc will respond to my voice. Whatever 
words I sound, however I vary them in pitch and 
loudness and quality, that disc will vibrate in number, 
amplitude and form, exactly responsive, and currents 
of electricity will be produced in that coil which 
will vary exactly in number, strength, and form, 
with the words I utter. Let this coil be connected 
with an exactly similar coil at some distance off, and 
let the currents in the first coil circulate through 
the second, then if the second coil surround a mass 
of soft iron, these ‘currents will induce magnetism 
in the soft iron, and the strength of this magnetism 
will vary exactly with the currents producing it. 
If in front of this iron coil we plant an iron disc 
exactly like the first one, then every time the iron 
coil is magnetised it will attract the iron disc, and will 
cause it tomove. Nowthe motions of this disc will 
vary exactly with the variation of the magnetism: of 
the coil. The magnetism of the coil will vary exactly 
with the strength of the currents which will vary 
exactly with the motions of the first disc, and hence 
the motions of the second disc will vary exactly with 
those of the first. In fact, they will be an exact 
reproduction of the first. Hence with whatever note 
the first disc vibrates, however much it varies in pitch 
and loudness and quality, the second disc reproduces 
those vibrations exactly. Those vibrations are im- 
parted to the air and thus we have sounds reproduced 
with all the delicate variation of the human voice. The 
sound of the human voice is transmitted into electric 
currents, and these currents again produce sonorous 
vibrations which exactly reproduce the human voice. 
Indeed, there is no sound which the human lips can 
produce or the human ear can detect, which cannot 
be reproduced on the telephone, and where it not 
for practical difficulties, sounds that “mellow to 


sadness now madden to crime,” could be as easily 


transmitted from the east to the west as from this 


It varies . 


hall to the room above. In fact, to “waft a sign 
from Indus to the Pole,” is removed from the poet's 
dreamland, and has become as much a matter of 
fact as “extracting sunbeams from cucumbers.” 

But not yet—the vapourings of imaginative news- 
paper correspondents are not yet practical. The 
articulating telephone itself is an extremely delicate 
apparatus. It is subject to interference by eve 
waif and stray current that wanders into a telegrap 
wire, and their name is legion. Atmospheric elec- 
tricity, earth currents and the influence of neigh- 
bouring wires will generate these troublesome 
wanderers and interfere with its action. So that on 
existing lines of telegraph, except for short distances, 
it has not yet been found useful or even practical, 
but on short independent isolated lines like those 
used for field telegraphs, it is a thorough practical 
instrument, and well deserving the fullest trial that 
actual service can give it. 

It works to perfection in mines. There it is not 
—_ free from all extraneous troubles, but the silence 
of the grave facilitates the operation of its “ still small 
voice.” It is not even necessary in such places to 
put it to the ear, Wherever, however, extraneous 
sounds intervene, not only is it necessary to put it 
close to the ear, but to effectively shut out all dis- 
turbing elements, two telephones are used, one to 
each ear. A bi-aural stethoscope applied to it is 
also found an useful adjunct. By its means reading 
is very simple. How far it could be heard amidst the — 
roar of artillery and the din of battle, remains to be 
tried. 

What it does is this: it transmits to a distance far 
beyond the reach of the ear, or of the eye, the 
words of command, the tones of voice, the distinct 
and unmistakable articulation of the general as 
well as of the private. Such an apparatus must be 
valuable for military purposes. 

How far it can be utilised for naval purposes re- 
mains to be seen. Wherever a“wire can extend 
there can the voice be sent. In communicating 
between the bridge and the wheel, between the 
turret and the engine-room, between the look-out 
and the officer of the watch, it ought to be useful. 
For diving operations it is invaluable. In torpedo 
operations and range-finding it may prove useful. 

But at present it is a mere child. It has startled 
us all by its novelty, its beauty, and its simplicity. 
Time alone is required to establish its utility. Pro- 
bably no instrument that has ever been devised has 
created more sensation, or has attracted so much 
attention,.and I feel highly honoured in having been 
allowed to bring before such a distinguished audience 


the incomparable invention of Alexander Graham 
Bell. 


THE SIBERIAN TELEGRAPH LINES. 


THE North China Herald hear of the arrival from 
Japan of three Danish gentlemen, Captain W. de 
Hedemann, Mr. Nielsen, telegraph engineer, and | 
Mr. Falck, inspector of telegraphs, who have made 
the voyage overland from St. Petersburg to 
Wladivostock. They formed part of a mixed com- 
mission, sent out by the Russian Government in 
conjunction with the Great Northern Telegraph 
Company, to inspect thoroughly. the land lines 
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through Siberia, and they were accompanied by 
three high functionaries of the Russian Telegraph 
Department. To give an idea of the immense task 
just accomplished, it is interesting to state that the 
commissioners set out on January 30, 1877, from St. 
Petersburg, and arrived at Wladivostock on Septem- 
ber 17, having travelled 9815 Russian versts ; and a 
100 Russian versts being equal to 66 3-roths English 
statute miles of 1760 yards, the distance from St. 
Petersburg to Wladivostock is as near as possible 
6707 miles. Owing to heavy inundations the com- 
missioners encountered great difficulties on the 
voyage between Khabarofka and Wladivostock, and 
had sometimes to travel by boats and sometimes on 
foot, the roads being impassable on horseback. 
When the labours of the commissioners are reported 
at head-quarters, and the proposed ameliorations 
can be carried out, it is expected the lines through 
Siberia will be put in a thoroughly efficient state, 
and the usual interruptions in spring and autumn 
avoided. 


AN IMPROVED INKER FOR MORSE 
APPARATUS. 
SINCE the invention of the inking disc by Mr. Thos. 


John, in 1856, various arrangements have been de. 
vised for furnishing the marker of Morse apparatus 
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with the ink necessary for the impression of signals. 


In the system adopted by the Austrian engineer, 
and in the more recent one of Messrs. Siemens and 
Halske, the disc has a double movement of oscilla- 
tion and rotation in a reservoir filled with ‘ink ; but 
the arrangement most generally in use since 1857 is 
that of Messrs. Baudoin and Digney, in which the 


marking disc is rubbed tangentially by a roller soaked 

The practical value of any inking method is gauged 
by the neatness of the impressed signals, the length 
of the interval between two successive renewals of 
the ink, and the amount of care required to keep the 
apparatus in good working order ; on these depends 
the speed at which messages can be taken off. 

In this respect the pad (¢ampon) presents faults 
which the Messrs. Digney have sought to obviate 
by giving it a to-and-fro movement, and in com- 
pelling it to rotate under the action of light supple- 
mentary parts. 

More recently the same inventors have improved 
the absorption of the pad by placing above the ink- 
ing-disc an oscillating reservoir, capped with a 
compresser, and held below by a throat-piece or 


his arrangement has just been modified by 

M. Devos, mechanician to the Belgian telegraphs. 
* * * * * * 

The inker of M. Devos is composed of three 
parts :—A reservoir R, a conduit which can be 
opened and closed by the stop-cock 7, and a tank ¢, 
the bottom of which is pierced with an opening, and 
in which is placed some bibulous material, wool, 
sponge, or cotton preferably, to perform the office of 
the ordinary roller. 

This inker is adjusted over the inking-disc in a 
collar D, which can be tightened by the screw v, and 
is supported by an angle-piece fixed to the case of the 
Morse instrument. 

The ink from the reservoir is only admitted to the 
tank while the paper is travelling ; the same motion 
which releases the clockwork opens the stopcock 7, 


- while the stoppage of the fly closes it. 


To this end, the rod / rests in a notch in the slide 
G, movable vertically, and provided with a knob B. 
From G there is a bent lever ¢, which, when the 
clockwork is closed, is caught by the fly. On raising 
the knob B, the train is released. and the stopcock r 
is opened, and vice versé. When the supply of ink 
becomes deficient, it is only necessary to press the 
dome-shaped spring at the head of the reservoir R. 
This spring can be caused to resume its shape by 
placing in the upper part of the ink bottle a ring or 
perforated plate to limit the depression. 

Morse instruments, fitted with M. Devos’ inker, 
have been in use for four months at some of the 
principal Belgian Telegraph Offices. The staff are 
unanimous in their opinion of the superiority of 
this arrangement over the ink-roller. On an 
average, one charge of ink is sufficient for the re- 
ception of 1600 messages, including acknowledg- 
ments and repetitions.—fournal Télégraphique. 


Rebieto. 


Traité Elémentaire de la Pile Electrique. Par 


ALFRED NIAUDET. Paris : Baudry, 15, Rue des 
Saints Pères. 


M. ALFRED NIAUDET, better known in England 
as Niaudet-Breguet, has written a useful and 
valuable book on the battery, which, like all French 
books, is admirably put together and splendidly 
illustrated. There is an absence in telegraphic 
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literature of a work specially devoted to the 
methodical study of batteries in general, and their 
consideration in text-books and manuals of electricity 
and telegraphy has led to their description being 
curtailed and the number described being restricted. 
M. Niaudet has endeavoured to fill this blank by 
describing nearly every known form of galvanic 
battery. Commencing first with single fluid 
elements, he then proceeds to double fluid elements, 
and finally considers those which can scarcely be 

rouped in either of these two marked divisions. 

e carefully defines all the terms used, and enlarges 
considerably on that phenomenon called “ polarisa- 
tion,” the source of so much trouble in current 
effects. He completes the work by giving a series 
of very valuable tables—which will be found very 
useful to telegraph engineers—showing the resis- 
tances of the solids and liquids which are used in 
the construction of batteries, and the electromotive 
forces of a great number of combinations, according 
to the observations of several physicists. He care- 
fully eschews theory, confining himself to facts, and 
contenting himself with the simple chemical re- 
actions that occur in each element. It isa book 
intended for the non-scientific and non-mathematical, 
and one which any intelligent workman or student 
can read with pleasure and advantage. 

The work is confined to a combination of what we 
call “galvanic” batteries, or what he calls “ piles 
hydro-électriques ”; thermo-electric piles, and other 
machines for the production of currents, are not dealt 
with. 7 It is curious that Galvani’s name, instead of 
Volta’s, should have become associated with this form 
of instrument, for Volta was certainly its originator ; 
nevertheless, we do speak of a Voltaic cell. There 
is no accounting fôr scientific conventions. There 
is, however, a chapter on dry piles, gas batteries, 
and secondary batteries, the last being extremely 
full and interesting. 

We should have liked to have seen every battery 
_ treated in the same way, its chemical reactions 
given in proper formulz, its electro-motive force 
indicated, either in volts or with reference to some 
standard, and its internal resistance given in ohms. 
A table containing this information would be most 
valuable. Perhaps ina new edition M. Niaudet will 
supply this deficiency. 

He concludes with a description of a new battery, 
recently experimented upon by M. Jablochkoff, in 
which currents are obtained directly from the com- 
bustion of carbon. The liquid of this element is 
nitrate of potash or of soda, one plate is carbon the 
other platinum or lead. The carbon combines with 
the oxygen of the nitrate, producing torrents of 
carbonic acid gas, the lead remains unattacked. The 
nitrate is melted at first, but when once the action 
commences, it remains melted from the great heat 
generated. This battery has not yet assumed a 
practical form, but it is the first glimpse of a wide 
field of research. If the combustion of coal can 
be directly converted into electricity, electro- 
magnetic engines will become economical and useful. 


WE hope to issue with the number of the 1st prox., 
a permanent photograph of Dr. Siemens, which has 
been specially taken for th’s journal, 


Procecdings of Societies. 


SOCIETY OF TELEGRAPH ENGINEERS. 


At the meeting of this Society, held at Great George 
Street, on the 12th ult., Professor Abel, C.B., F.R.S., 
in the chair, a paper was read by Mr. A. J. S. Adams, 
of the Postal Telegraph Service on ‘ Earth currents on 
land lines,” in which the ,author gave the results of 
several years’ observations. 

The subject is one of considerable experimental 
difficulty and trouble, owing to the contradictory nature 
of the results often obtained ; these conflicting results 
being usually referable to defective insulation on the 
line, which permits leakage from wire to wire and also 
from earth to wire at various points, From this cause 
it sometimes happens that a wire which gives a positive 
current when the distant end is to earth, gives a nega- 
tive when disconnected. 

Generally speaking, earth currents are weak, and 
vary slightly but continually in strength, but are often 
constant for hours in direction. Occasionally, how- 
ever, they are very irregular and unsteady ; oak in rare 
occasions, exceptionally powerful currents are met with. 
These have been very few of late years. | 

It is found that earth currents of some sort and 
strength are always present in all lines and in all 
weathers, very short lines only excepted. It has been 


BRISTOL + 


noticed that, as a rule, the clearer the atmosphere and 
the less cloudy the sky, the stronger are the earth 
currents, 

If a line be perfectly insulated the current observed 
when the distant end is to.earth disappears when that 


end is disconnected. In practice, of course, this rarely 
happens, and the only effect of disconnecting is to 
augment or diminish the normal current, such change 
being in fact the resultant effect of polarisation at the 
various points of support. This local polarisation may 
partially or entirely mask the normal earth current, so 
that it sometimes occurs that the currents received 
from two or more parallel wires starting from the same 
place differ both in magnitude and in direction. 

The ,accompanying diagram was adduced to show 
that the earth current is conducted directly by the wire, 
and is “tnaffecied by the electrical condition of the 
atmosphere or ‘earth at places ex route. Two wires 
are shown, extending directly from London to Leeds 
and Bristol respectively, and two others to the same 


places indirectly, viz., one to Leeds vid Bristol, the - 


other to Bristol vid Leeds. It will be seen that although 
Leeds and Bristol were electrified oppositely, relatively 
to London, the currents received from each pair of 
wires from the same place possessed the same sign. 
Much of Mr. Adams’ labours has been devoted to an 


attempt to establish Jaws of daily maxima and minima, — 


and the direction of the line of annual maximum 
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intensity. No very great success in this respect is 
claimed by the author at present, the subject being one 
of great complexity and trouble. The state of business 
usually allows of observations being taken only between 
the hours of midnight and 6 a.m. Whole nights’ 
observations have frequently been rendered useless by 
the conflicting disturbances already referred to, as also 
by abnormal disturbances or storms. 

- A large number of admirable charts, diagrams, and 


_tables were exhibited, summing up the results of 


observations during the years 1873 to 1876. These 
appeared to show that there appears to be daily 
maxima from 10 a.m, to 11 a.m., from 4 p.m, to 5 p.m., 
and from 1 a.m, to 2 a.m., with a minimum at or about 
sunrise. They further show that the line of maximum 
intensity lies somewhere between N.NE. and E.NE. 
on the one hand, and S.SW. and W.SW. on the other. 
Careful observations had also been made to identify, 
if possible, earth-current phenomena with those of 
wind, clouds, tides, dew-point, &c., but no apparent 
connection had been traced. 
A short discussion followed the reading of the paper. 
A second paper by the same author was read, en- 
titled ‘‘ Sonorous properties of electro-static induction.” 
It had been found that on attaching a circular plate 
of iron to the bar magnet of a telephone, and connect- 
ing the secondary wire of an induction coil to this plate 
and the vibrating diaphragm respectively, thus dis- 
carding the helix, that tone-vibrations transmitted 
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through the primary were reproduced by the plate and 
membrane. Such tones considerably intensified by the 
addition of a second magnet and plate, as shown in 
fig. 1. It was necessary to keep the whole arrangement 
well insulated ; exposure to damp for a few hours en- 
tirely stopped the reproduction of sound, 

The more nearly the magnetic plates were approached 
to the diaphragm, the louder the sounds, so long at 
least as the insulation remained perfect. 

It was observed that when the human body was 


placed in the circuit, the tones were reproduced only so 
long as the currents passed unfelt, but ceased directly 
shocks became sensible. 

The tones emitted by this ‘‘ inductophone,” as it was 
termed by Mr. Adams, were feeble while the magnets 
were unconnected; but on connecting them by an iron 
strap, or even by a wire, as shown in the figure, the 
plates being separated from the diaphragm only by 
paraffined tissue paper, they were much intensified, and 
could be heard distinctly at a distance of several yards. 

Further experiments showed that similar results were 
obtained when sheets of tinfoil, copper, brass, &c. were > 
substituted for the magnetic plates and diaphragm ; in 
fact, the phenomena appeared to be neither more nor 
less than effects of static charge and discharge, as in 
the Varley telephone, although this view was not ulti- 
mately adopted by the author. 

In subsequent experiments one end of a coil of fine 
wire wound on an iron core was connected to one end 
of the secondary, the other ends being respectively left 
free (fig. 2). Tones now sent,through the primary were 
audibly reproduced from the coil.—(? Page’s experiment.) 

Upon connecting the plates of the inductophone to 
one end of the secondary coil, leaving the diaphragm 
free, the tones were still produced. In this case it was 
found necessary always to connect the plates to one 
particular end of the secondary coil. (The author did 
not state which end was necessary relatively to the 
primary current.) 
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Batteries of from 80 to 500 Daniell’s cells were con- 
nected to the plates and diaphragm, through a Wheat- 
stone transmitter, and the tones emitted at the trans- 
mitter were reproduced by the inductophone ; but they 
were in all cases feebler than with the intervention of 
an induction coil and one bichromate cell. : 

A brief discussion, in which Mr. J. Laister and Mr. 
W.H. Preece took part, followed the reading of this 
paper; anda cordial vote of thanks was accorded to 
Mr, Adams for his interesting communications, 


Hotes. 


A SMALL work on the “ Telephone,” by Professor A, E. 
Dolbear, of Tufts College, Mass., has appeared in 
America. The author asserts himself to be the in- 
ventor of the speaking telephone in which magneto- 
electric currents are utilised for the transmission of 
speech and other kinds of sounds. Some months ago 
an assertion of the same kind was made by Mr. John 
Cammack, an Englishman, and drawings were furnished 
of a telephone designed by him in 1865, and which 
“want of means” had prevented him from working 
out. Mr, Cammack’s drawings showed his telephone 


to be similar to Bell’s in form and identical in prin- 
ciple. None of these prior-invention statements are 
satisfactorily supported. | 


A TELEPHONE CaALL.—Mr. W. C. Réntgen, writing 
in Nature, describes an ingenious method of obviating 
the use of a call-bell and battery for the purpose of 
attracting the attention of the person with whom it is 
desired to speak by telephone. The principle of the 
novel call consists in transmitting the sound of a tuning- 
fork by the telephone and making it set another tuning- 
fork, m unison with the first, into audible vibration at 
the distant end of the line. In order to carry out this 
principle a coil is fitted to each pole of the telephone 
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magnet, and these coils are both connected in circuit 
with the line. One is for the voice, the other is for the 
call-fork. The arrangement at both ends of the line is 
similar, and the two forks are in unison. When the 
sender draws a fiddle bow over his fork the note given 
out is transmitted by telephone to the receiving end of 
the line, where it is taken up by the call-fork, which 
yields an audible note. Mr. Réntgen tried the arrange- 
ment in a hall with one hundred people present, and all 
could hear the fork sounds, A Kônig Ut, fork giving 
12,000 double vibrations per second was heard, thus 
showing that reciprocal variations of magnetic force 
can occur even when the forces producing them vary 
24,000 times a second, 


On Friday, February ist, the evening discourse at 
the Royal Institution will be delivered by Mr. W. H. 
Preece on the ‘ Telephone.” 


Tue aid of the telephone is being secured -in Jersey 
City in connection with the Courts. A telegraph wire 
is being laid from the Hudson County Court House to 
the telegraph office in Montgomery Street, and a tele- 
phone will be attached to each end, whereby lawyers 
can, communicate with each other rapidly between their 
offices and the Court-house,—7he Operator (America). 


TELEPHONES are rented in the United States by the 
Telephone Company at 50 dols. a year for a set of four, 
two at each end of the line. If the line has to be put 
up, an extra charge is made, depending on the length 
of the line, 


THE most notable of recent trials of the telephone is 
that on the Dublin to Holyhead Cable, a distance of 
sixty-seven miles. Speaking could be carried on with 
very little diminution of distinctness. 


THE Bureau Internationale has published a second 
edition of its map of telegraph lines. The area com- 
prised in it extends from the Equator to the sixtieth 
parallel of north latitude, and from longitude 20° west 
to longitude 90® east from Greenwich. The principal 
map, which is in the form of a planisphere showing the 
main lines of telegraph in the world, is supplemented 
by smaller plates, giving on a larger scale some systems 
too complicated to be clearly shown upon it. The price 
of this second edition is only 2°50 francs, 


THe Western Union Telegraph Company of the 
United States has concluded a lease of the telegraph 
lines owned and operated by the Central Pacific Rail- 


road Company, west of Salt Lake and throughout ~ 


California, for a term of five years and thereafter until 
one year’s notice by either party shall have been given 
for its termination. This agreement consolidates all 
the telegraph interests on the Pacific Coast under one 
management, 


Fast TELEGRAPHING.—President Hayes’ message to 
Congress on December 3rd last contained 13,000 


words, and was sent from Washington to New York 


over ten wires in forty-four minutes. The message 
was copied on manifold paper, each receiving clerk, of 
which there were ten, taking eight copies. 


Messrs. GERRIT SMITH AND G. A. HAMILTON, the 
American electricians who recently introduced the quad- 
ruplex system into the English postal telegraph service, 
have returned safely to New York. They express 
themselves very much gratified, not only at the success 
of their mission to this country, but also at the cordial 
reception given and the kindness shown to them here ; 
and they attribute not a little of their success in in- 
troducing quadruplex, to the intelligence and skill of 
the clerks who manipulated the instruments. Messrs. 
Smith and Hamilton appear to be favourites with their 
friends, for a special excursion was got up in their 
honour to welcome them home. 


THE Cologne Gasette denies that there is any 
telephone in use on the line between Prince Bismarck’s 
house at Varzin and [the Chancellor’s office at Berlin. 
The distance is stated to be 363 kilometres, and this 
the Gazette says is too great for such a purpose; but 
363 kilometres are only about 225 miles, and we know 
that the telephone has been used over a line 250 miles 
long. 


In Keelmay’s electric log an electric circuit is 
applied to the ordinary patent log, so that a revolution 
of the waves will, by a make and break arrangement, 
actuate an indicator in the captain’s cabin. The num- 
ber of knots run can be read off the indicator, and 


_ hauling in of the log itself is not required. A similar 


arrangement, we believe, was invented some years ago 
by Dr. Siemens. 
CHEMICAL EFFECTS OF THE ELECTRIC DISCHARGE 
IN GAsEs.—M, Berthollet finds that both the positive 
and negative discharge in oxygen form ozone, môre 
being formed, as a rule, at the positive electrode. Ina 
mixture of nitrogen and hydrogen, whether moist or 
dry, the discharge from a Holtz machine did not pro- 
duce the slightest trace of nitrogen compounds ; traces 
were, however, observed with discharges from a Ruhm- 
korff coil, but only at the highest available tensions. 
When the vapour of organic compounds was enclosed 
along with nitrogen in tubes containing a metal elec- 


- trode electrified by a Holtz machine, acetyline was pro- 


duced in notable quantities. The absorption of nitrogen 
by organic compounds is effected equally well by both 
positive and negative discharges, and at low as well as 
high tensions, although more time is required’ for the 
process with low than with high tensions. With these 
nitrogen compounds no traces of ammonia, nitric, or 
nitrous acids, or hydrocyanic acid, appear to be formed. 
M. Berthollet has also produced absorption of nitrogen ~ 
by organic compounds with the current from an 
ordinary voltaic battery. 
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A consTANT single fluid battery in which the plates 
are kept free from liberated gas by being revolved on a 
shaft, has been patented in America by Mr, C. A. 
Hussy. 


IN a recent paper to the Royal Asiatic Society of 
Bengal, Mr. R. S. Brough remarked that the strongest 
current which at any moment works the Bell telephone 
does not exceed +555è5000 Of the centimetre gramme 
second unit current. The current with which Indian 
relays are worked is 400,000 times that strength, 


ELECTRIC ENGRAVING ON GLass.—A short time 
ago, M. Gaston Planté, in causing a powerful electric 
current to enter a voltameter by means of a platinum 


electrode in a glass tube, observed that the glass was 


deeply corroded by the discharge. Following up this 
discovery, M. Planté has now communicated to the 
French Academy of Sciences a process of engraving on 
glass and crystal by means of electricity. The process 
consists in covering the plate to be engraved with a 
concentrated solution of nitrate of potash, put in 
connection with one of the poles of the battery, and in 
tracing out the design with a fine platinum point con- 
nected to the other pole. The results are said to be 
of marvellous delicacy. The battery employed by 
M. Planté was composed of fifty or sixty secondary 
elements, Round &rticles can be engraved by adding 
gum to the solution to make it adhere. 


TELEGRAPHING WITHOUT WirEs. — Professor 
Loomis, the distinguished American astronomer, has 


recently succeeded in telegraphing by means of aërial 
electric currents without the use of a wire to complete 


the circuit. The experiments were made between two 
lofty peaks, ten miles apart, in the mountains of West 
Virginia. He flew two kites, one on each peak, by 
means of copper wire instead of the ordinary pack- 
thread, and signals were transmitted between the kites 
by making and breaking the earth connection. Con- 
tinuous aérial currents were observed, except when the 
weather was violently broken. It is said that a scheme 
is mooted by Prof. Loomis for testing this method of 
télegraphing between the Alps and the Rocky Moun. 
We dare not speculate on the results of such a 
feat should it be possible to achieve it. 


Lemasson’s LIGHTNING GUARD, described in the 
Journal Telegraphique, vol. ii., p. 601, is, we observe, 
an anticipation of the concentric grooved cylinders 
which form part of Jamieson’s form of Protector. A 
metal barrel, grooved longitudinally, is enclosed in a 
hollow metal cylinder grooved circumferentially, so 
that the two sets of grooves cross each other at right 
angles, and cause the cylinder and barrel to present a 
‘series of points to each other. The cylinder is con- 
nected to the line, and the barrel to the earth, and 
excessive earth currents on the line can discharge 


across to earth. Provision is made for exhausting the 


air from the space between the points, so as to produce 


a partial vacuum, and facilitate discharge. In Jamie. 
son’s protector there are no means of effecting this 
rarefaction; butthe ordinary platinum.wire arresters 
are applied in addition to the points, 


THE GRAMME MACHINE has recently been tried at 
the Palais de l'Industrie, Paris. A space of 12,000 
square metres in area was brilliantly illuminated by 
two electric lustres, each of six lamps, and placed 
twenty-seven feet above the ground. The machines 
were driven by two steam engines of 25-horse power 
each. It is estimated that 300,000 candles would be 
required to give the same lighting power. 


PLAIN AND GALVANISED IRON WIRE.—In reply to 
a communication addressed to them by Mr. G. B. 
Prescott, the well-known American electrician, a | 
number of the European telegraph administrations 
have, without exception, given the result of their 
experience as in favour of galvanised wire on the score 
of ultimate economy. It appears from these reports 
that the duration of non-galvanised wire for telegraphic 
purposes in Europe is from 15 to 20 years. Galvanised 
wire that has been in use some 25 years gives little 
sign of deterioration, 


CHLORIDE OF SILVER CELLS FOR TESTING PuRr-. 
POSES.—We understand that Dr. Muirhead was the 
first to observe the remarkable constancy of these cells 
in testing cables. We have seen a set of twenty, which 
have been employed every day for the last three . 
months, give a perfectly steady light-spot on the scale 
during a cable-test. Nor did shaking the battery in 
the least affect the spot, which proves the suitability of 
the cell for testing at sea. The battery in question was 
composed of twenty cells, and was fitted into a portable 
box about nine inches long by six wide and six deep, 
This battery can be obtained, we believe, of Messrs, 
Latimer, Clark, Muirhead & Co, for the small sum of 
two shillings per cell, 


TELEPHONE.—Curious Discovery.—At a meeting 
of the Royal Society of Edinburgh, on January 7th, 
Professor Tait announced, on behalf of Mr. James 
Blyth, M.A., a very curious discovery in connection 
with the telephone. Mr. Blyth finds that sounds will 
still be received by a telephone in which the iron disc 
has been removed, and a disc of copper, wood, paper, 
or india-rubber substituted for it. The sounds received 
when such discs are used are much feebler than those 
obtained by the ordinary telephone. The transmitting 
telephone may also have a disc of non-conducting 
material substituted for its iron plate, but in this case 
it is necessary to use an ordinary telephone at the 
receiving end. No sound has been detected when no 
disc whatever is used. The action of the copper disc 
is intelligible on the supposition that attraction takes 
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place between the currents in the coil and those which 
they induce in the disc. Mr. Blyth finds that when the 
magnet is entirely removed the sound given by a copper 
disc is not much weakened—a result which supports 
this view. The india-rubber discs are quite soft, and 


| 


are not stretched in any way, but simply laid loosely 
over the pole of the magnet and then pressed against 
the ear. After the meeting several of the fellows had 


an opportunity of verifying Mr. Blyth’s extraordinary 
results, 


TRAFFIC RECEIPTS. 

14 | 4 | à 
1877. FE da | aS | 2S | | | | is 

FEB. _ ...| 32,330 | 11,606| 2,214| 784 | 15,520! 35,050 | 19,645 | 12,800 | ... ... | see oe 8,624 | 2,980c | 11,343 | 3,870 
MARCH 18,880 | 11,258 | 3,025| 913 | 8,110 35,491 | 22,886 | 16,115 | ... | 9,915 | 3,128d | 13,872 | 5,854 
APRIL | 18,980 | 11,539 |- 4,706 | 1,011 | 6,930: 39,861 | 23,068 | 16,151 | .. oo | ooo oe | 11,324 | 2,302€ | 10,295 | 7,729 
MAY  ...|45,420 | 12,251 | 4,109 | 997 25,445 | 18,427 | ... … ve 11,048 | 2,170f | 10,534| 7,508 
JUNE ...| 40,040 | 9,742] 3,295; 887 45,477 | 24,126 | 19,663 | ... | … 9,960 pes 5,541 
JULY  ..|38,790| 9,226 | 2,959; 834 14,820 42,713 | 22,224 | 19,187]... | 9,943 | 1,925 | 7,883 | 4,980 
AUGUST...! 41,170 | 0,407 | 2,728 | 8o4 15,700 | 40,428 | 25,371 | 17,998 | 968 2,025 | 7,790 | 4,201 
SEPT. ...' 43,230 | 6,253| 2,466 836 | 15,940 | 35,440 | 22,113 | 18,445 | ... … oe 10,029 | 1,625 | 9,504] 3,802 
OCT. ...' 49,510 | 11,260] 2,933| -945 | 13,486 | 37,402 | 21,388 | 21,210 | ... ... fw … 10,823 | 2,225 | 10,037 | *5,647 
Nov. ted 12,096 | *2,700 918 | 12,920 | 38,439 | 20,794 | 18,206 | … … | … . | 9,827 | 1,800 | 10,368 | *4,342 
Dec. 45,570 18,106 *2,600| 885 | 12,930 | 37,777 | 23,980 | 15.517 | | ove 8754 | 1,850 | 12,882 | *4,478 


| 


* Estimated. 4, four weeks ending 13th January. c, four weeks ending 13th February. 4, four weeks ending roth March, 
e, four weeks ending 7th April. 4 four weeks ending sth May. € g, four weeks ending and June, 4, four weeks ending 30th June, 


— 


Patents, 


4418. “Improvements in telephony and telephonic 
for transmitting or causing sound by means 
of the electric current or currents for the purpose of 
conveying messages and and other useful purposes.” — 
T. WIESSENDOMGER, Nov. 25. 


4432. “‘ Improvements in the production and appli- 
cation of electrical currents for lighting and other 


purposes, and-in apparatus employed therefore.—I. 
RAPIEFF, Nov. 24. 


4435. “Electrical apparatus for lighting and other 
purposes,”—S. À, VARLEY, Nov. 24. 


4464. ‘ Dynan'’s electrical machines.”—L. SIMON 


(communicated by S. Schuchert), Nov. 27. 


4468. Apparatus for the electrical transmission of 
telephonic communications. ”—L, M. de BEJAR T. 
O’Law tor, Nov. 27. 


4500. “ Electric piles applicable to medical, telegra- 
phic and other purposes.” —G. A. Scnotn, Nov. 20. 


_ 4527. ‘ An improved medical electrical appliance."— 
E, Snow, Nov. 30. 


+ 4557. “ Improvements in the methods or process for 


lighting gas lamps or burners by electricity, and in 
apparatus employed therefore,”—A. Voisin, Deé. 1. 


4608. “Apparatus for taking up, sending, and te- 
peating voice sounds by electricity to and from distant 
stations or places.”—M. T. Sae,. Dec. 5. 

4685. ‘‘ Telephones.”—C. W. SIEMENS (communi- 
cated by E. W. Siemens), Dec, 10. 


4706. ‘‘An improved voltaic medicated 
À R. LAKE (communicated by W. 
ec. 11. 


4748. ‘‘ Magneto-electric machines. R. Lake 
(communicated by E, Weston), Dec. 14. 


4803. “An improvement applicable to galvanic 


laister.”— 
. Potter), 


batteries.”—M, F. RoBERTs, Dec, 17. 


4824. ‘‘ Improvements in insulating telegraph wires, 
and in preparing insulated subterraneous and sub. 
aqueous telegraph cables.”"—B,. Hunt (communicated 
by D. Brooks), Dec. 19. 


4847. “ Telephonic apparatus,”—C, A, EcEvoy, 
Dec. 20. 
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Correspondence. 


To the Editor of THE TELEGRAPHIC JOURNAL. 


Sir,—During the summer of 1876 I observed that 
the first signs of disease in the potato haulm presented 
themselves after atmospherical electric disturbances, 
and surmising that the germs of the disease might be 
developed under their influence I determined to try the 
experiment of placing a number of iron rods among 
the crop of: the following season (1877). 

Accordingly I placed a number of galvanised tele- 
graph wire rods, No. 6, 4 feet long, which I had pointed 

efore galvanising, 1 foot in the ground and 3 feet 
above ground, point upwards, at distances of 10 feet, 
in a small potato field. This was in June, 1877, and 
after the first signs of disease had already presented 
themselves after a thunder-storm. 

Whilst the disease made rapid progress in the neigh- 
bouring potato fields, I observed that the haulms in 
my field, treated as above stated, showed no signs of 
progress in the disease, 

When I had the potatoes taken up, rather early on 
account of the wet season, there were a small number 
of mee potatoes found among them, and these 
were picked out and the crop stored in a cellar. 

The crop has since remained perfectly sound, and I 
now enjoy the luxury of as fine potatoes as can be 
placed on the table. 

I write this that others may try my experiment next 
season, and not only on potatoes but also among other 
plants which are mibieet to similar mysterious diseases, 
such as the hop, the vine, &c., &c. 

Newspapers and publications, whose more direct 
object is agriculture, may give more publicity to the 
above in the quarter interested in the matter. 

I am, Sir, 
Yours obediently, 
JOSEPH OPPENHEIMER. 

52, Brown Street, 


Manchester, Fan. oth, 1878. 


Coz. B.—The address is 157, Great Portland Street, 
London, W. 


General Science Columns. 


MINUTES OF PROCEEDINGS OF THE INSTITUTION 
OF Civit ENGINEERS, SESSION 1876-77. PART I.— 
The first volume of the four published last year by the 
Institution, contains three of the papers which were 
read and discussed at the meetings. The lighting of 
the Japan coast, which forms the subject of the first 
paper, is an extensive work, as the coast line to be 
dealt with is over 1,500 ‘miles in length, Thirty-four 
light-houses and two light-ships have been already 
established. The light-houses were built of stone, 
brick, iron, or wood, as appeared most suitable. Two 
of the lights are flashing lights, three revolving, and 
the rest fixed. Reflector lights were put up in the 
light-houses first built, but subsequently the dioptric 
apparatus was adopted as being easier to keep in order, 
and consuming less oil; the oil now used is mineral 
oil, The chief peculiarity in connection with these 


light-houses is, that injury from earthquakes is more 
to be apprehended than injury from storms. To pro- 
vide somewhat against the effects of shocks, Messrs, 
Dad J. Stevenson, designed an aseismatic joint for the 
table bearing the lights to move on, when the lower 
portion of the structure might be disturbed, They 
hoped by thus making a break in the continuity of the 
parts, to prevent the effects of a shock on the lower 
part of the light-house being fully communicated to 
the lights. It was found in practice, that the movable 
table made the cleaning of the lamps difficult, as it 
rocked under the weight of the man who cleaned them. 
The tables were accordingly screwed down, and the 
only shock which has occurred since the erection of 
the light-houses, threw over all the lamp glasses and 
disarranged the working, and an opportunity was lost 
of testing the efficacy of the aseismatic joint. 

The second paper treats of the fracture of railway 
tires, a very important subject, as it is the cause of 
many of the unpreventable railway accidents. Im- 
perfect welds, bad materials, and diminution of section 
at rivet and screw holes, are frequent causes of frac- 
tures ; but many fractures occur which cannot be thus 
accounted for, Frost is popularly supposed to cause 
fractures, but except that the roads become more rigid 
when the ground is frozen, there appears to be no 
ground for this supposition, as experiments indicate 
that there is no material increase in the brittleness of 
iron witha lowering of temperature. It is suggested 
in the paper, that the principal cause of failure is due 
to the constant hammering of the outer surface of the 
tires affecting the molecular constitution of the metal, 
causing the outer surface to tend to expand and the 
inner surface to contract, which produces a consider- 
able strain of compression on the outer and of tension 
on the inner surface. This view appears to be borne 
out by the fact that tramway plates exposed to con- 
stant traffic, assumes by degrees, a convex form on 
their upper surface, and become arched underneath. 
It is curious to note that on this theory, the tires of 
wheels to which breaks are applied, ought to last 
longer than other tires, as the outer surface on which 
there is the greatest strain, is gradually worn away, 
thus somewhat restoring the molecular equilibrium. 

The question of the water bearing capacity of the 
chalk strata, which forms the subject of the third 
paper, is peculiarly interesting at the present time, 
when it is being proposed to get a larger supply of 
water for London from these strata. The water line 
in the chalk was obtained by measurements at different 
wells, and the conclusion drawn from numerous obser- 
vations was, that the large range of the oscillation in 
the height of the water line, showed that the water to 
be obtained from the chalk was limited in amount. 
No more water can be got out of the chalk than the 
rain fall on the basin, minus that which escapes by 
evaporation and is discharged from rivers and springs; 
but there is no doubt that the chalk strata, which 
extend over a large area, form excellent reservoirs, 
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and that the chalk absorbing the rain readily into its 
pores, causes the loss from evaporation to be com- 
paratively small. Considerable divergence of opinion 
still exists as to the amount of water that can 
be obtained from these sources, and more accurate 
information is needed before any attempt is made to 
draw a large additional supply of water from them. 

Amongst the selected papers, published in the 
volume, but not read at the meetings, is one by Pro- 
fessor Gaudard, of Lausanne, which deals very fully 
with the strains to which swing bridges of different 
types are subjected, and forms a valuable addition to 
the theoretical part of the subject, 

At the end of the volume there are several abstracts, 
which give brief sketches of the most valuable articles 
appearing in foreign engineering publications, so that 
anyone may easily see what has been written upon 
engineering subjects abroad, and readily find out 
whether the original articles are likely to contain 
matter of value for any special reference or investiga- 
tion, This addition was first commenced in 1875, and 
though not strictly belonging to the minutes of pro- 
ceedings, it greatly enhances the value of the publica- 
tion as a book of reference on any subject relating to 
engineering, 


ENGINEERING IN 1877.— The past year has not 
generally been a prosperous one for engineers, The 
general state of distrust on the part of capitalists, 
induced by the collapse of so many joint-stock under- 
takings, and the depressed state of trade in almost 
all its branches, has prevented to a great extent the 
development of private enterprise during the past 
year, the effects of which have been felt more perhaps 
by members of the engineering profession taan by any 
other class. At the same time the uncertainty which 
has hung over the political horizon of Europe, in 
consequence of the Russo-Turkish war, has had the 
effect of checking very much the progress of public 
works on the Continent. In consequence of this 
general cessation of works, the manufacturing trades 
connected with engineering have also greatly suffered 
from want of demand for their goods, and amongst 
these the iron manufacturers have felt the depression 
most severely. In consequence of the improved pro- 
cess of steel manufacture, and the cheapness with 
which steel rails can now be produced for railway 
purposes, the iron rail manufacture in South Wales 
has practically become defunct, and some works em- 
ployed in that branch of the trade have been recently 
closed. One of the most important questions that 
has been engaging the attention of railway engineers 
is that ef continuous brakes. The adoption of some 
more powerful brake than that in ordinary use has 
become a necessity for the safety of travelling, and it 
has been enforced on the railway companies by the 
Board of Trade during the past vear. Several kinds 
of brake are in use on different lines, but at present 
none of the principal railway companies have so far 


committed themselves as to adopt any one kind 
throughout their entire passenger rolling stock. The 
past year has not been conspicuous for any great 
extension of open railways. Two sections have been 
opened in India, namely, from Jalpaiguri to Atrai, on 
the Northern Bengal Railway, 1344 miles fn length, on 
the 2oth August, and the Rangoon and Irawaddi 
Railway on the rst May last. The necessities of the 
Russian armies have led to the construction of some > 
extensions for military purposes in Bulgaria, which, 
after the war, will doubtless serve for commercial 
purposes. The Woosung Railway, in China, has been 
purchased by the Celestial Government, and its traffic 
stopped; time only can prove whether it will ultimately 
be dismantled, or reopened and ultimately extended, 
The Japanese, on the other hand, are themselves con- 
structing railways in their land. A system has been 
laid out of main lines throughout the island, a section 
of which, starting from Osaka, is already open. The 
most important line in progress in this country is the 
Mansion House section of the Metropolitan Railway, 
the opening of which will complete the inner circle of 
that system. An important section of railway was 
opened last November in Portugal, being an extension 
of the Northern Railway to Oporto, 24 miles in length, 
which passes through a precipitous and difficult 
country, the most important work on which is the 
Douro Viaduct, spanning the river of that name, 
which has an arch of 525 feet span, and is the largest 
arched span in the world. On the 31st October last, 
the Thames Steam Ferry was opened with the view 
of reducing the traffic of London Bridge. Its necessity 
was fully proved by the amount of traffic attracted to 
it; but after being open for a little more than a month, 
its further use was temporarily suspended, owing to an 
accident which it will require some time to repair, but 
which was happily unattended by any serious con- 
sequences. On the river Severn two important works 
are in progress, namely, the Severn Bridge, to connect 
the Great Western and Severn and Wye railways with 
the Midland, which is only a little less than three- 
quarters of a mile in length; and the Severn Tunnel, 
which is being constructed by the Great Western 
Railway Company to connect their system at Bristol 
with that in South Wales. The river here is two and 
a quarter miles wide, and the heading is now nearly 
half way across. An important new dock was opened 
at Bristol in February last, which had been completed 
at a cost of about half a million sterling. It is situated 
at the mouth of the river Avon, and has a water area 
of 16 acres, At the same time, at Portishead, another 
dock is in course of construction, which it is expected 
will be completed during the current year. Its dimen- 
sions are 1,800 feet in length, and 500 feet in width, 
and together with lock and timber-ponds, it covers an 
area of 40 acres. Connected with it is a pier of about 
1,000 feet in length, for accommodation of passengers 
by steam vessels. There are also in progress the 
Victoria Docks Extension Works on the Thames, The 
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length of the new dock is about one and three-quarter 
miles, and the width at bottom 500 feet. On its 
completion—which it is expected will take place next 
year—the Victoria Dock Company will have a total 
length of about six miles of quay. At Chatham also 
extensive extension works are in progress, which will 
render this the most important dockyard in the world. 
The extension consists of three large basins, having a 
combined area of 74 acres, and four large graving 
docks, These works have already been in hand some 
years, and they are not expected to be completed within 
four or five more years, 

Although no new ships have been laid down, 
much has been done to increase the strength of the 
navy during the past year. Putting the Jnflexible on 
one side for the present, we notice the Thunderer has 
been recently pronounced ready for service; the trial 
trip of this vessel, which was arrested by the bursting 
of one of its boilers on the 14th July, 1876, was made 
on the 4th January last (1877). In addition to two pairs 
of main engines for driving the propeller, the Thunderer 
has besides 26 other engines, in addition to her 
hydraulic gun gear. During her trial the general mean 
speed was 13°479 knots per hour, The Dreadnought, 
which was completed almost the same time as the 
Thunderer, made her official six hours’ trip on the 19th 
January, on which occasion her engines developed a 
power of 8,216 horses. Besides these the Alexandra 
and the Téméraire have been added to the navy during 
the year. The former of these vessels is considered 
the finest ship in the navy; the latter is remarkable on 
account of her barbetté batteries. Some of the most 
interesting experiments of the year were made with the 
guns of this vessel, which were worked on the Moncrieff 
system by hydraulic machinery. The only additions to 
the fleet besides, during the past year, consist of un- 
armoured vessels, the most important of which is the 
Euryaelus, launched at Chatham Dockyard in January. 


The corvette Garnet, smaller than the Euryaelus, was 


also launched at the same dockyard. The Pelican, a 
composite sloop of 1,124 tons, was launched at 
Plymouth during the year. In addition to these there 
have also been a few small vessels and gunboats added 


to the navy in 1877. One of the most remarkable 


recent additions is the Lightning torpedo vessel. She 
is only 84 feet long, by 10 feet 10 inches broad, and has 
attained a speed of 19°4 knots an hour. Considerable 
progress has-been made in the use of torpedoes as an 
integral part of the armament of a man of war, and a 
college has been opened at Portsmouth for instruction 
in the use of this weapon. Not much progress has 
been made in gunnery beyond experiments with the 
80 ton gun. The forts at ie eee ee: have at last received 
their armaments. 

The shipbuilding industry on the Clyde has suffered 
in common with other branches of enterprise during the 
past year. The amount of shipping launched was the 
lowest recorded during the last ten years, having been 
228 vessels of an aggregate of about 168,000 tons. The 


largest vessel launched was the Medway, of 3,500 tons, 


| and 600 horse-power nominal, built by Messrs. John 


Elder and Co., for the Royal (West India) Mail Com- 
pany, besides which there were only five other vessels 
of over 2,800 tons. Of all the vessels built 104 were 
screw steamers of an aggregate of 73,000 tons ; of paddle 
steamers there were only 10, aggregating 6,560 tons 
and of sailing vessels 57, aggregating 75,200 tons, 
Only two war vessels were turned out on the Clyde last 
year, namely, the Firefly and the Firebrand, each of 
400 tons and 350 horse-power. An important step in, 
advance has recently been made by the investigation, 
by a committee appointed by Lloyds’ Register of 
British and Foreign Shipping, of the question of the 
use of steel for shipbuilding purposes in lieu of iron; 
considering the superiority of the former metal it is 
highly desirable that it should take its place for ship- 
building purposes as it has already done in other 
branches of commerce, and nothing, probably, will con- 
duce more to this end than its recognition by Lloyds’ 
as a proper material for shipbuilding. The question of 
the use of electric illumination for light-houses has 
recently engaged the attention of the Trinity Board, 
to whom reports on experiments, undertaken at their 
request, has recently been addressed by Professor 
Tyndall, and Mr. J. N. Douglass. These experiments 
were carried on at the South Foreland, and lasted over 
a month, and for them the machines of Holmes, 
Gramme, and Siemens, were employed. It is not 
necessary here to record the details of these experiments, 
but the result has been that the Trinity Board have 
entrusted to Messrs. Siemens Brothers, the construction 
of the electrical apparatus for the light-house on 
the Lizard promontory. The introduction of the 
telephone during the year must be noticed, but it has 
so. recently been described that further reference to it 
on the. present occasion is unnecessary. 

Turning again to India, we have to mention the 
Madras Harbour Works. These consist of piers pro- 
jecting from the shore at right angles, 1000 yards apart, 
for a distance of 830 yards, at which point they turn 
inwards and approach to within 150 yards of each 


‘other, which space is left open for the entrance. These 


piers will enclose an area of 170 acres. The construc- 
tion consists of a rubble base, surmounted by a double 
row of concrete blocks placed side by side, and raised 
in tiers toa height of 3 feet 3 inches above high water- 
mark, The north picr has already been projected out 
for some distance, but during the past season some 
difficulty has been experienced in setting the concrete 
blocks in consequence of the accumulation of sand on 
the top of the rubble base. The progress of block 
setting during the past year has not therefore been so 
great as had been anticipated: The recent famine in 
Madras and Bombay has caused considerable activity 
in the construction of communications and works of 


irrigation, and the question as to which class of works is 
_ the more important with the view of averting famines for 


the future, or of mitigating their effects, is one regard- 
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ing which a difference of opinion exit, Sir Arthur 
Cotton and his adherents being in favour of irrigation 
coupled with water communications wherever they can 
be constructed, whilst others advocate a limited exten- 
tion of well selected irrigation works, together with a 
further development of the existing railway systems. 
We shall consider these subjects in detail on some 
future occasion. The alleged coincidence of maximum 


sun spot periods with years of greatest climatic dis- 


turbances, in cycles of eleven years, is now engaging 
the attention of Government; and it is understood that 
General Stractey, who has recently proceeded to India, 
has been instructed to investigate the evidences bear- 
‘ing upon this subject. 


SEWAGE IN THE THAMES,—Since the opening of the 
main drainage outfalls at Barking and Crossness, in 
1863-4, it has from time to time been asserted that the 
effect of discharging the sewage of London below 
Woolwich, instead of above London Bridge, has been 
to cause an accumulation of sewage above and below 
the outfalls, and simply to remove the nuisance, formerly 
experienced between Westminster and London Bridge, 
to a lower part of the river. Last February, during a 
discussion at the Institution of Civil Engineers of a 
paper on ‘The Sewage Question,” Mr. Abernethy 
maintained that a considerable deposit had been caused 
by the discharge of the sewage into the Thames. Sir 
Joseph Bazalgette, who designed the main drainage 
works, naturally dissented from this opinion, and brought 
forward figures and sections to show that there was less 
deposit now at the places indicated than before the 
existence of the outfalls. The Thames Conservancy, 
however, in the interests of the navigation of the river, 
applied last summer to Captain Calver, R.N., the well- 
known marine surveyor, to report to them whether any 
banks were being formed in the river bed by the deposit 
of sewage, and after an investigation extending over 
four months, he has just presented his report. After 
pronouncing his decided opinion that an accumulation 
of sewage matter from the outfalls has occurred in the 
river channel above them, and stating that the dis- 
charge of sewage into any river should be abandoned, 
and indicating how the lower portions of the Thames 
have been polluted by the sewage, he gives the following 
general conclusions :— 

1; ‘‘ Unquestioned documentary evidence shows that 
foul and offensive accretions have recently formed 
within the channel of the Thames. | 

2. “ That a material portion of these accumulations 
is in the immediate neighbourhood of the Metropolitan 
Sewage outfalls, and that they have formed since the 
outfalls came into operation. 

3. “ That careful analyses show a perfect identity to 
exist between the constituents of the recently-formed 
mud and those of the Metropolitan sewage. 

4. “ That the sewage discharged at Barking-creek 
and Crossness contains matter in sufficient quantity to 
account for the mass of the new formation. 


5. “That the character of the tidal streams in the 
neighbourhood of the outfalls as to direction and force 
is the effective cause of such accumulation. 

6. “ That the increase of soil in Woolwich Reach 
and elsewhere above the outfalls has been derived from 
the sewage discharge, and that the operation of accre- 
tion has been effected by the superior disturbing and 
transporting power of the flood-stream, aided by the 
peculiar character of the suspended material, 

7, and lastly: ‘That some statements connected 
with current action and the purification of sewage after 
discharge, brought forward in support of the system of 
sewage discharge at the Metropolitan outfalls, are not 
tenable.” 

These conclusions are directly opposed to the state. 
ments furnished at different times by Sir Joseph Bazal- 
gette, and with such a conflict of evidence between those 
who have the best means of procuring accurate informa- 
tion, itis difficult to arrive at any satisfactory conclusion 
as to the real effect of the discharge from the outfalls or 
the neighbouring portions of the river. 

The course of sewage discharged in a tidal river is 
a complicated problem; it is carried down by the ebband 
brought up by the flood tide, and according to calcula- 
tions made some time ago by Sir J. Bazalgette himself, 
the sewage matter discharged into the Thames travels 
towards the sea only at the rate of five miles in a fort- 
night. | 

From this calculation as a basis, Captain Calver 
draws a vivid picture of the state of the Thames 
between Blackwall and Gravesend, with its burden of 
oscillating sewage matter. He says ‘the daily dis- 
charge from the outfalls has been stated as 120,000,000 
gallons, or 19,246,000 cubic feet, so that 423,412,0c0 
cubic feet, or 22 days’ discharge, represents the aggre- 
gate amount of sewage in the oscillating section, being 
about a fifth part of the whole contents of the river 
within the same limits below the level of ordinary low 
water. This vast mass of polluted water, eight miles 
long, 750 yards wide, and 4}ft. deep, charged with 
offensive matter both fluid and solid, moves up and 
down the channel four times daily between Gravesend 
and near to Blackwall, dropping its solid burden 


wherever 2 reduction in the rate of the current or still 


water may favour deposit.” 

“ Again, the matter which falls from the sewage 
section during its daily oscillation is probably added to 
at the time of land floods. When these occur, addi- 
tional relief is needed at the outfalls to prevent the 
marshes in their neighbourhood from being covered by 
sewage over-flow; the sewage, accordingly, is let out by 
gravitation direct from the main sewer at the southern 


outfall (and, it is asumed, from the northern one also) — 


when the level of the river is 13 feet below Trinity 
high-water mark, continuing to run until the same 
level is reached on the flowing tide; this is said to 
occur about 12 times a year. On other occasions of 
rain-fall, and much more frequently, the sewage is let 
out from the reservoir at half-flood, ceasing at half-ebb, 
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which corresponds with the level of the bottom of the 
reservoir, as before remarked. The extreme distance 
to which this exceptional discharge of sewage is carried 
up the channel of the Thames and through the Metro- 
polis depends on the outfall it is discharged from and 
upon the strength of the tide. At springs, sewage 
issuing from the outfalls at half-flood will ascend to 
Hookness from the southern outfall, and to the middle 
of Blackwall Reach from the northern one, while that 
entering the river at low water will reach the Temple 
pier from the southern outfall, and Chelsea Suspension- 
bridge from the northern outfall. It is scarcely to be 
expected that sewage can range over this extensive 
course without leaving some marks of its presence, 
and it is far from improbable that the occasional ten- 


dency to form deposit in front of some of the London, 


wharves, &c., which has been noticed of late years is 
due to this cause.’’ 

With regard to the deposit of sewage matter it has 
been urged that if no deposit occurs when the sewage is 
travelling down the sewers at a rate of 14 miles an 
hour, it is impossible that any deposit can take place 
when the sewage is discharged into a river flowing at 
the rate of 2È miles an hour, but such an argument 
shows an utter ignorance of the effects of a slack tide 
on suspended matter, It is when the tidal flow is 
checked or stopped at high and low tide that the de- 
posit occurs, and this takes place in the whole mass of 
oscillating sewage four times in every twenty-four 
hours, for a shorter or longer period according to the 
state of the tides, the amount of fresh water coming 
down, and the direction and force of the wind. Cap- 
tain Calver says that the flood-tide has a greater 
carrying form than the ebb tide, and that consequently 
the sewage matter is gradually deposited higher and 
higher up the river. Any advantage that the flood- 
tide can possess in carrying power, must be due to the 
greater specific gravity of the salt water brought up by 
the flood-tide, compared with the mixture of salt and 
fresh water discharged on the ebb tide; but this cannot 
have much, if any, effect against the excess of water 
coming down, and the downward inclination of the 
river bed, otherwise rivers would soon silt up. It 
appears that the scour of the river has been improved 
of late years, in consequence of dredging operations 
and the reconstruction of some of the bridges, which 
has doubtless, hitherto, prevented any very large 


accumulation of sewage matter ; but Professor William- 


son’s analysis, in 1876, of the deposit in the river, and 
Captain Calver’s report, show that more or less sewage 
matter is deposited above and below the outfalls. This 
is an unsatisfactory result after the large expenditure 
incurred in the main drainage works. The present 
situations of the outfalls were chosen merely to save 
the expense of taking the sewers further down the river. 

The state of the river between Blackwall and Graves- 
end requires continued careful investigation, and if it 
should appear that the accumulations are increasing 
and liable to become a nuisance, the Metropolitan Board 


of Works must be warned in time that they must be 
prepared to provide some efficient method of purifi- 
cation, and not be allowed to be the only body along 
the whole course of the Thames that may discharge 
sewage into the river, but be made to conform to the 
rules enforced on other towns, | 


LIQUEFACTION OF OXYGEN, NITROGEN, HYDROGEN, 
AND Atr.—During last month it was announced 
that oxygen had been liquefied by two different 
investigators independently of each other. The 
priority of discovery by a few days lies with M. 
Cailletet, a French ironfounder, who finds that when 
oxygen is subjected at a temperature of 29° C., to a 
pressure of 270 atmospheres and then suddenly relieved 
from it, the gas takes the form of a cloud of liquid or 
solid particles. M. Raoul Pictet, a physicist, of 
Geneva, has also liquefied oxygen on a somewhat 
larger scale. His process consists in heating chlorate 
of potash in an iron vessel and accumulating the 
oxygen, which is given off in a thick glass tube until it 
is under a pressure of 320 atmospheres, It is then 
chilled to a temperature of 140 degrees below zero by 
a freezing mixture of solid carbonic acid. This freezing 
mixture is allowed to remain for many hours round the 
glass tube containing the oxygen. If the tube is then 
suddenly opened, the cloud which M. Cailletet obtained 
is produced, together with a quantity of liquid oxygen 
which flows out of the tube. When liquefied, oxygen 
is reduced to less than 5,4, of its original volume. 
No less than three of the so-called incompressible 
gases were liquefied during the past year by M. 
Cailletet-—namely, nitric oxide, carbonic oxide, and 
oxygen. 

The new year was ushered in with the liquefaction of 
nitrogen, hydrogen, and common air, by M. Cailletet, 
These achievements verify the prediction of Lavoisier, 
the founder of modern chemistry, and complete the 
work which Faraday began in his liquefaction of 
chlorine gas. The so-called permanent gases have 
now all been reduced to the liquid state, and in con- 
formity with the physical theory that every substance 
may assume the solid liquid and gaseous state under 
proper conditions, chemists are already anticipating 
the time when it will be possible to produce solid 
hydrogen and solid air. M. Cailletet took pure and 
dry nitrogen, compressed it to 200 - atmospheres 
pressure at a temperature of + 13° C., then suddenly 
relieved it of pressure, when it promptly condensed 
into a mist of finely divided drops of liquid nitrogen. 
Little by little the liquid gathered in the centre of 
the tube and remained there. The whole duration 
of the phenomenon was about three seconds, and the 
experiment was repeated many times in presence of 
several eminent physicists at the laboratory of the 
Normal School, Paris. 

Hydrogen has aiways been regarded as the most 
incoercible gas, because of its low density, which 
renders it almost an ideally perfect gas. M. Cailletet, 
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in presence of some distinguished colleagues, has also 
obtained satisfactory evidence of its liquefaction.: With 
hydrogen under a pressure of 280 atmospheres, and 
suddenly relieved from it, an excessively fine mist 
formed itself throughout the length of the enclosed 
gas, then quickly disappeared. The extreme tenuity 
of this hydrogen haze—a kind of shimmer, as 
M. Berthelot, one of the witnesses, aptly called it— 
and also its swift return to the gaseous state, are in 
perfect accord with the properties of hydrogen with 
respect to other gases. 

The liquefaction of air is necessarily rendered fea- 
sible by the liquefaction of oxygen and nitrogen, but 
M. Cailletet made it the subject of direct experiments 
and with foreseen success. The air was of course 
previously dried and deprived of its carbonic acid. 
Since the discovery of the satellites of Mars and of 
oxygen in the sun, these experiments have been the 
most important event which has occurred in the 
scientific world, 


AN INTERNATIONAL EXHIBITION AT THE CAPE.— 
It has been officially announced that a second Inter- 
national Exhibition will be opened at Cape Town in 
April of this year. The commerce of the Cape has 
largely increased within the last few yéars. From 
1866 to 1875 the imports increased from under two 
millions sterling to over five millions, and the exports 
from two anda half to four and a quarter millions. 
The exports consist chiefly of live stock, copper ore, 
tallow, hides, sugar, indigo, coffee, arrowroot, &c. 
Diamonds are usually sent in parcels or letters, and 
there are no Customs returns for them; but it is esti- 
mated that the value of those exported up to the 
present time amounts to about twelve millions sterling. 
The coming exhibition will be under the especial 
patronage of Sir Bartle Frere, Governor of the colony. 
The list of proposed exhibits includes articles of food ; 
articles for domestic use, including clothing and 
furniture; agricultural implements, machinery, and 
materials of construction ; means and appliances for 
education ; vehicles, tents, and tools connected with 
travelling, camping, and settling. A special class 
embraces the somewhat heterogenous elements— 
tobacco, drinks, ropes and boats, fire extinguishers, 
and papier maché ornaments. 


EXTENSIVE mines of fossil carbon have been dis- 
covered at Shackleford, in Texas. 


AN expedition has left New York for the purpose of 
recovering treasure from the sunken hulk of the San 
Pedro Alcantara, a Spanish war vessel, which was 
wrecked in 1816 near the Island of Cuaga off the Coast 
of Venezuela. The San Pedro contained in gold, 
silver, and precious. objects, a treasure amounting to 
over a million sterling. In the year of the wreck, 
Captain Goodrich, of Newburyport, succeeded in 
recovering over £5,000 from the ship by means of 
divers, In 1845 some £40,000 were brought to the 


surface, and in 1856 two Americans raised {£60,000 
more, The new expedition hopes to recover the 
remainder, 


Votcanic Istanp.—A volcanic island suddenly 
rose from the sea off the coast of Terra del Fuego last 
December, in lat. 65° S., and long. 75° W. It was 
sighted by a Dutch sailing ship, and it is reported that 
the captain tried to land on it, but flames were seen 
issuing from the ground, and the sea around was ina 
boiling state. On withdrawing from it, the island 
began to sink, and in a few hours had wholly dis- 
appeared. 


FLOODING THE SAHARA.—The vast hollow of El Juf, 
in the Sahara desert, is 500 miles long by 120 wide, 
and 200 feet below the sea level. It was formerly con- 
nected to the Atlantic by the Sakiet el Hamra, or Red 
Channel, now filled up with sand. Mr. Donald Mac- 
kenzie proposes to reopen this channel and flood the 
hollow, so as to create an inland sea in North Africa, 
which would increase the fertility and facilitate the 
commerce of the surrounding region. 


THE CHANNEL TUNNEL.—The preliminary work of 
boring is going rapidly forward. At Sangatte a shaft 
100 metres deep has been sunk, and a trial gallery is 
being driven along the proposed course of the tunnel. 
The drift is kept dry by two powerful pumping engines. 


A PETROLEUM GEYSER.—In sinking an oil well, 
recently, about five miles north of Wilcox, Elk County, 


Penn., an intermittent flow was struck, which presents 


many of the features of a geyser. The well spouts for 
two minutes, and then is quiet for eight minutes. 
During the spouting it sends up salt water, inflammable 
gas, and a small quantity of oil to a height of 150 feet. 
By lighting the gas at night a magnificent spectacle is 
obtained, the gas burning brilliantly and illuminating 
the column with prismatic hues. The roar of the 
burning gas is said to be audible within a radius of 
some miles. In the city of Earl, Penn., the flow of gas 
from wells is largely utilised for heating and-illumina- 
tion, the product of not fewer than fifteen wells being 
thus employed.—New York Tribune. 


City Hotes. 


Old Broad Street, Jan. 14th, 1878. 


In these columns we have repeatedly urged that a 
spirit of independence should be maintained by the 
telegraph companies ; and, believing that independence 
is out of the question where monopoly exercises its 
baneful sway, we have opposed, with unswerving 
fidelity, any and every attempt on the part of the 
monopolists to extend their mischievous operations. 
Failing any fresh information from the United States 
respecting the New Cable scheme, it may be worth 


while for us to state once more, in as few words as 


possible, why we object to monopoly alike in the 
interests of telegraph engineers, of contractors, and of 
shareholders. Look at the effect upon engineers. 
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shillings ? 


Amalgamation simply means less work to do for them ; 
it means also lower salaries to those who retain em- 
ployment. The swelling of capital account, as in the 
case of the Anglo-American and Direct Companies, 
which will, if possible, go on increasing with every new 
scheme launched, must inevitably lead in the end toa 
substantial decrease in the profits; and the directors, 
even if it be against their will, will be driven to 
desperate expedients to reduce expenditure. The 
engineers will be amongst their first victims. To them, 
then, the effects of monopoly cannot but be disastrous. 
In the case of contractors, the evil results are more on 
the surface. What have they to hope for with a market 
almost closed against them? The check given to tele- 
graph enterprise by the success of the monopolists 
cannot fail to be prejudicial to their interests, They, 
too, ought not to need any incentive to oppose the 
multiplication of amalgamation schemes. But the in- 
terests of shareholders are also at stake,—perhaps a 

eat deal more nearly at stake than some of them 
imagine. It is necessary that they should be perpetually 
on the watch. They may not require to be reminded 
that the process of buying up and amalgamating, in 
order to obtain a monopoly, is a «5 | luxury ; but do 
they sufficiently realise how costly? Do they see that 
it is like capital account rapidly outgrowing its divi- 
dend-earning power? - If they do, no caution should be 
wanted from us. And yet the monopolists are very 
skilful strategists. It appears to us that shareholders 
are not alive to the dangers which threaten them. Have 
they not allowed investments to be manipulated with- 
out a protest? Have they not been tongue-tied at 
meetings when sophistries have been expounded, and 
resolutions, which were manifestly calculated to injure 
their interests, have been passed “‘ unanimously ”? Why 
does this man wait for that one to act, and the other 
procrastinate until a more convenient season arrives. 
One of these days, when dividends are impossible, there 
will be an outburst of lamentation at lost opportunities. 
But it is not too late for shareholders to stay the 
chariot-wheels of the monopolists, though they have 
made alarming progress. 

Here we have a remark or two to make about the 
public. We do not know that the public requires to be 
warned, for it usually looks pretty well after itself— 
even if it makes no sign. We have always for instance, 
contended that it will not go on paying three shillings 
a word for its messages. Now that there is a proba- 
bility that it may send them for ten-pence, does any 
sane person really fancy it will long endure ‘three 
Half the money for another cable to 
America is already subscribed, and, as we mentioned 
in our last issue, there is now a bill before the House of 
Representatives in that country, embodying a scheme 
for an Anglo-French American cable. But another 
cable, lay it who may, is not a dim possibility—it is a 
rapidly approaching event. The monopolists may 
plot and plan as much as they list; but ultimately 
defeat awaits them. Weare quite aware that when a 
new company is fairly floated, Mr. Pender and his 
friends may make advances in the hope of amalga- 
mating it also ; but if the advances are futile, what then ? 
Will there be a bill of divorcement, and the Anglo and 
Direct Companies each agitate for the loosening of 
the bonds they so eagerly desired might be fastened 
round them. 

What is the sum and substance of the whole matter ? 
Why, simply, that monopoly has benefited a small part 
only of the telegraphic world, while by far the greater 
part has been injured, and the public has been made to 
pay the piper. But it is evident that the public will 
soon cease to pay, and then, shareholders, will come 
the hour of your darkness. We fear the employés of 


the companies are powerless, but we shall continue to 


_ advocate their interests, because we know that in doing 


so we are also advocating the interests of all who are 
anxious to witness the triumphant development of 
telegraphic enterprise. In short, the monopolists have 
no sort of care either for employés, for shareholders, 
or, for the public; their care is for themselves, and they 
will spare no effort to promote their own schemes, and 
enrich, their own pockets. | 

We don’t wonder that Mr. Abbott has another good 
word for Lg: ag Construction shares in his current 
circular, for Mr. Abbott is on the side of the mono- 
polist. It is natural, no doubt, that the Telegraph 
Construction Company should wish to manufacture 
all the cables that are laid, and there is no doubt 
that they can lay good cables ; but it does not follow 
that it is desirable they should lay them, The 
question for the shareholders of the Telegraph Com- 
panies 'is, can they get their cables made as well or 
better, and at less cost, than by the {Telegraph 
Construction Company ? If they can, it is useless to 
puff its wares. It is folly for Mr. Abbott, or any one 
else, to fancy that it has nothing to dread from com- 
petition. But do they fancy something else? Are they 
afraid that when the monopoly ring is broken up, 
‘important contracts” will be committed to other 
hands, and the shares which are now “a decidedly 
cheap investment,” will be a drug in the market. 

It was stated a few days ago that there is some 
same of the negotiations which were suddenly 

roken off between the Manchester and Sheffield Rail- 
way Company and the Great Northern and Midland 
Companies being resumed. Certain proprietors of 


_ Sheffield stock were, it was said, anxious to bring the 


matter again before their brother shareholders. We 
can readily understand they were. All the same, there 
is not now the least likelihood of an amalgamation 
between the companies in question. The Sheffield 
Company had its opportunity, and failed to take 
advantage of it. The Great Northern and Midland 
Companies had their hour of weakness ; it is past. It 
may suit the purpose of unscrupulous speculators to 
propogate rumours that union is still probable. But 
no sane person, unless he be susehtionahly ill-informed, 
really supposes that such a thing is even within the 
limits of possibility. It is satisfactory that a scandalous 
attempt to force up the price of Sheffield stock has 
been almost entirely futile. 

Broadly speaking, every report of impending amal- 
gamation, whether between cable, railway, or tramway 
companies, may be regarded as unreliable. Unhappily, 
there exists in the city a certain number of unprincipled 
stock-brokers and financiers whose sole mission in life 
is to make money—honestly if possible, no doubt, but 
make it, somehow, they must. With these persons 
scheming of all sorts and kinds is essential. It is no 
concern of theirs, they would say, if credulous fools 
believe what a bribed newspaper hack or a mendacious 
circular puts forth. We do not imagine it is; words 
of regret would come strangely from the lips of men 
who would despoil the widow and the orphan. Never- 
theless, it may be worth while to give utterance to an 
emphatic warning on the subject. It may, at least, 
have the effect of reducing the number of victims, 

Speaking of amalgamation, there is one union 
— which little can be urged, If the ruling spirits 
of the Metropolitan and Metropolitan District Railway 
Companies could only see their way to get over certain 
little difficulties, and work amicably together, the 
benefit accruing to the shareholders would be very 
considerable, The shareholders will not, in fact, ever 
reap the advantages they ought to reap, or the public 
either, until the amalgamation takes place. 
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Just published, in extra fep. 8vo. Price 4s. 6d. 


The Application of Electricity to Railway Working. 


BY W. LANGDON, 
Engineering Superintendent to Post Office Telegraphs. 


‘« There is no officer in the telegraphic service who will not profit by the study of the book, whilst from the style in 
which it is written, it will form a source of pleasure and instruction to the general reader.""—Mining Fournal, ‘ 


MACMILLAN & CO., LONDON. 


172, BROMPTON ROAD, S.W. (close to South Kensington Museum), 
PROF. DEWAR’S NEW ELECTROMETER for developing and measuring minute quantities of Electromotive Force. | 


GALTON’S WHISTLES (with Micrometer Screw) for testing the limits of audible sound, ars. 


TISLEY’S HARMONOGRAPH, for drawing Lissajous’ and Melde’s figures (graphic drawings of Harmonic Vibrations) on card or 
on ym vee glass—most attractive for class demonstration—from £2 10s. to 421. Specimen Curves drawn on card, post free, 
3s. per dozen. | 


STEREOSCOPIC DITTO, giving visibly solid figures of wave motions, each rs. 


TELEPHONIC ELECTRICITY. All Materials supplied for experimental purposes, 
Price Lists of Acoustic Apparatus, with Drawings and Description of the Harmonograph, Post Free, 2d. 


DR. SIEMENS. 


Permanent PHOTOGRAPHIC PORTRAIT of DR. SIEMENS is in preparation for 
“THE TELEGRAPHIC JOURNAL,” and probably will be issued, together with a 
BIOGRAPHICAL SKETCH, with the Number for 1st proximo. 


The Mondow and General Wuter-Purifying Company, 


PATENT CISTERN FILTERS CHARGED SOLELY WITH ANIMAL CHARCOAL, 
ya” om Loge Requiring, when once fixed, no attention whatever, 


And Superior to all others. Vide Professor Frankland’s Reports to the Registrar-General, 
ES July, 1866; November, 1867 ; and May, 1870; the Lancet, January 12, 1867, and Testimonials 
from Dr. Hassall, September 23, 1863 ; Dr, Letheby, February 15, 1865, and December, 1872. 
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Patronised and used by her Maj the Queen, at Osborne; by H.R.H. the Prince of Wal 

by H.R.H. hs Die e, the of the Medical Profession, an 

at the London, St. George’s, Fever, and German Hospitals, and various Lunatic Asylums, 
Institutions, Breweries, &c. 


Pocket Filters 4s, 8d. & 6s. each. Household & Fancy Filters from 12s. 6d. 


W - PARATUS, FOR DETECTING THE IMPURITIES IN WATER, tos. 6d. and 21s. each. ‘* Danchell's 
Tene Lou too Diapering the Presence of Impurities in Water, is a most convenient and portable one.”—#ide Dyke on the 
Preliminary Duties of Health Officers. * : ENS 
. “This is a very handy case for the Study Table or the Carpet ay À It contains the Chief Chemical Tests for ualitative Water 
analysis, and will be found of use by medical and other men who may have occasion to ascertain in a ready manner whether any of the 
more actual impurities are present or not in the water.”—Vide the Medical Record, January 29, 1873. 


157, STRAND, W.C. (four doors from Somerset House), LONDON. 


Read—“ Water : its Impurities and Purifications,” price per post, ed. 


TELEGRAPHIC JOURNAL AND 


Handsomely bound in cloth, gilt, Vols. I., II., I11., TV., and V. Price ros. 6d,.each. Nearly all the back numbers may be had 
through any Bookseller, or of the Publishers. Subscribers’ numbers bound in black cloth, gilt, 2s. 6d. Binding Cases, as, 


HAUGHTON & CO. 10, PATERNOSTER ROW, EC. 


| 
| 
| 
| 
| 
LIMITED, | 
= 2 
=! 
| 
as à | | 


| 
| 


See THE TELEGRAPHIC JOURNAL. [JANUARY 15, 1878. 


Tue stand of this Micro- tube is fitted with a dia- 


scope presents a remarkably phragm, which can be re- 


steady form of tripod support. 
The body fitted with medium 


eye piece, and two excellent 


placed with any other acces- 
sory for illumination. The 


illuminator comprises a plane 


ic I inch and + inch + ; 
achromatic I 1 + and concave mirror, 2 inches 


object - glasses of English in diameter, fitted with a 


truction, is mounted on ; 
rc de universal motion arm. The 


a triangular bar, worked by whole packs in a polished 


inion, fine ad- : i 
a rack and pinion, mahogany cabinet, measuring 


Justment being effected by a 10 by 8 by 6 inches. 


separate motion. The stage 


is fitted with a simple but Price, £7. 


excellent form of movable 


Binocular, £2 4s. extra. 
slide plate, and a sub-stage 


ALABASTER & CO.. 


BRITISH ASSOCIATION MEETING AT PLYMOUTH 1877. 


THE AUGUST PART, CONTAINING 
Verbatim Reports of the Speeches of the President, and the 
Presidents of Sections, 
MAY NOW BE HAD AT THE OFFICE. 


PRICE TWO SHILLINGS AND FOURPENCE, 
OFFICE OF “NATURE”—29, BEDFORD STREET, STRAND, W.C. 


EDWARD PATERSON, 


MANUFACTURER OF ELECTRIC BELLS, INDICATORS, PUSHES, &c. 
FOR THE TRADE AND SHIPPERS. 


ELECTRIC CLOCKS, ELECTRIC MINING BELLS & EXPLODERS, ALPHARETICAL and SPEAKING INSTRUMENTS, 
MAGNETO-ELECTRIC ENGINES FOR ELECTRIC LIGHT, LIGHTNING CONDUCTORS, FIRE AND ‘THIEF ALARMS, 
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3, BEDFORD COURT, BEDFORD STREET, STRAND, LONDON, W.C. 


| 
| 

— 

cuwentiyfic Instrument Makers to the Trade, | 
44, GLOUCESTER STREET, QUEEN’S SQUARE, W.C. | 
| 


TELEGRAPH WORKS 


FRANCIS, TE. MONTEFIORE, MSTE, 


PRICE LISTS FRERE STATE ARTICLES REQUIRED. 


BATTERIES, 


LES - 

4 
2" 


is, 


t 


23 


ENTLEMEN dasizous of TELEGRAPHIC JOURNAL” forwarded to. thm can 
it sent by filling up this form, aad returning it to the Row; EC. 


Please supply “The for the 187 which I inclose Office 
Order. 


Name... 


Address — 


Date 


P.O. Orders to be made payableto ; HAUGHTON & CO, at the Chief Office, 
Subscription : Post Free in Britain, nine shillings and fourpence ; to countries in Postal Union, ten shillings 


and fourpence. À 


SADLER, 


INVENTOR OF THE 


UPRIGHT MAGNETIC MACHINE, 

So universally used by the Medical Profession, 

MANUFACTURER OF ri 
i /mioctrical, Galvanic, Magnetic, Chemical, Photographic, | 
Electric Bells and Indicators of every description. 

For Hotels, Warehouses, Manufactories, Mines, and Doméstic and General Use., 


19, ASTON STREET, BIRMINGHAM. 


BELLES. 


On an Improved System. 


BELL BATTERY WIRE AND COMMUNICATOR. 


Complete Apparatüs sent carriage to any railway station 
for 


Touth’s Magic Lantern and 12 Slides, 7s. 6d. 
Touth’s Microscope and 12 Objects, 9s. 6d, 
Youth’s Case of Drawing Instruments, 9s. 6d. 
Youth’ Telescope, long range, 5s. 6d. 


Youth’s Binocular Glass, Os. 6d. 
AR carriage free as above for One Shilling extra. 


WwW, E ARCHBUTT, 


8, BRIDGS STREET, WESTMIN LOIN DOM. 


FACING HOUSES OF PARLIAMENT. 


Superintendent and Engineer. | Managing Director. 


86 & 82, HATTON GARDEN, BO. 
& M anufacturers, of | 
BELLES, 


‘ 
"94 


SCIOPTICON NOVELTIES, 
1077-86. : 


The great sucres of the Beloptipan over all other farnss of has 
bed the effect of causing a Of inferior imitations being offtrad to tha 

blit, The Scionticon Corapeny have, therefnre, Chis introduced know 

orth (destgund by Mr, Weedbury), at tow « Price ie compatible with the 
fuperiog optical arrangements Which renafn the saine as the original Instra- 
Brent -Fyll particulars for one vamp. The Original wainut base .... 
and polished guincas 

TRE SCENOGRAPH,—<a new abies touriats’ Pocket Camere for 
Cabinets or Eterecs. Oomplete with Lene, tacit, two Done Dark Glide, and 
Stained Ouse, Dos. ; for by 44, Bie. 

THE PHOTOG R APM TRIMMER. — For Cutting Ovals, 
Corners, Mask 

NEGAT ANSFER PAPER..6a. per sheet. 

THE WOODBURY LANTERN SLIDE, 2. each. 

THE PROTOGRAPH ATTACHERM at 
teaching Photeggapha to Show Carda, Mounts, or Albutes; ean be instantanedtaly 
changed. Is, per box. 


MANU ALS,—The Sciopticon Manna], 13 stamps. The Scemograph Manual, 
with cabinet picture taken with the Instrument,7 stape. at Home, 


13 stampa 
THE NEW SCIOFPTIOON. THE NEW LIGHT. 
Weodbery’s improved form, sompiete, in case, THE SCIOPTICON CO., 157a, Great Portland Pyro-hydn , Fatent, completa, 
éguiness Street, W. with ower, ? fuinens. 


JUST PUBLISHED. 


TELEGRAPH POCKET BOOK, 


Diary, and Telegraph Code for 1878. Bete 


“the TELEGRAPH POCKET BOOK, DIARY, AND TELEGRAPH CODE FOR 1878," Edited 

isent.-Col. Franx Bowron and Jas. SIVEWRIGHT, Esq., Contains Tables and Formule of practical 

My 10 Telegréph Engineers and others, The Telegraph Code will. also: be -fourd specially convenient 
soanosc who feed to transmit telegrams to foreign Countries.’ Price 6s. 6d.,4n leather pocket book. 


Leris, SON, & Co. (Limited), 33, King William Street, E. C. 


- GUTTA-PERCHA, TELEGRAPH 
WORKS COMPANY, LIMITED, 


“offices and Warehouses : : 106 & 100, CANNON ST. LONDON, E.C. 


“SPELEGRAPH ENGINEERS AND MANU IFACTURERS OF 


CABLES —Submarine, Subterranean, and | 
WERE —India-Rubber and Gutta-Percha covered in all gauges. 


ST RUMEN TS.—* Morse" Inkers, Single Needle, Wheatstone's Afphäbeliéal, & Walker's system of . 
Semaphore Block” Instruments, Bells, Resis=nce Cuils, Sir W. Thomson's and other. 


Galvanometers, Condensers, Testing Instruments, &c, 


BATTERIES MANUFACTURERS FOR GREAT BRITAIN, IRELAND, AND TH. 
de COLONIES OF THE CELEBRATED LECLANCHE BATTERY, Which has 
received the most favourable reports from. Telegraph Engineers, and is in general use on English 
| * and Continental Railways. As a Battery for ali Telegraphic purposes it is undoubtedly pre-eminent. : 
=~. » . Ai other kinds of Batteries also manufactured, : Ebonite Cells, Carbon Plates, &c. 


+Ebonite, Porcelain, Brownware, &c. 

MANUFACTURERS OF THE MOST ImproveD APPARATUS ror: RAILWAY BLOCK-SIGNA LLING, 
_ TERS, “LIGHT.” INDICATORS; AND WALKER'S ARG 

AND APPARATUS OF EVERY DESCRIPTION. 


TORPEDO APPARATUS, 

THE. GUTTA-PERCHA, & TELEGRAPH WORKS COMPANY. | 
| Of & Complete Spstem of Torpedoes for Hatipur and. Coast Defence, 
[LY WNP AGENT RIRI BAT EE BAY, 


